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Stormwater Division 

MEMORANDUM 

DATE: March 12, 2010 

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services 

FROM: Jo Anna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: WC005 

PIN: 1340100010 

Subdivision, Tract, Business or Owner 
Name (if known): 

Property Description: 

Site Address: 
Box 20 

Agreements: (in fde as of scan date) N Book or Doc#: 

Comments 

MHC Williamsburg LLC 

Campground 

4301 Rochambeau Drive 

Drawer: 8 

Page: 
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'I 

VICINITY MAP 
SCALE• 1" = 2000' 

GENERAL NOTES 

I. PUMP STATION SHALL MEET JCSA AND STATE HEALTH DEPARTMENT 
REGULATIONS 

2. CONTRACTOR SHALL BE RESPONSIBLE FOR LOCATI/IJG AND PROTECTING 
All,. EX fSTJNG UT/UTI£8 AND SHAJL REPAIR ANY THAT MAYBE DAMAGED 
ORc(iELOCATED AT HIS OWN EXPENSE AND SHALL RESOLVE ANY CONFLICTS 
WITH EXISTING UTILITIES. 

3 CONTRACTOR SHALL OBTAIN AT HIS OWN EXPENSE ANY PERMITS OR BONDS 
IF REQUIRED BY ANY GoVERNMENT AGENCY tND JCSA AVAILJBILITY FEES. 

4 BEFORE DIGGING CALL "MISS UTILITIES" OF VRGINIAT 1-800-552-7001 

5. PROVIDE THRUST BLOCKS AT ALL BENDS ON FORCEMAJN. 

SPEC/ FICAT IONS 

I. GRINDER PUMP STATION=ENVIRONMENT ONE MODEL GP 214 1 DUPLEX li'UMP 

STATION. UNIT SHALL CONSIST OF TWO IDENTICAL PUMPS IN A 120GALLON 

FIBERGLASS REINFORCED PEJLYESTER (FRP) TANK WITH ALL NECESSARY 
CONTROLS BUILT tNTO THE UNIT AND READY FOR CONNECTION. GRINDER 
PUMPS SHALL H'{VE A FVMP CAPACITY OF 13.5GPM@ 42.37'TDH. 

2. GR'"'SER PldMP ti9.1 EN'/iRG:'IMCNT ONE ;"tf09CL GP2,'01 S.'MPLEX PU.\JP 
S'r;4T.'e•: 11/'T.'/ PUMP GAPAGITY gr .'1.5 ,@7.6§. 

,.3_ PIPE: LOW PRESSURE PIPE SHALL BE PVC, SCH40. 

4. FITTINGS- SOCKET TYPE 1 SCH40. ASTM 2466. 

5. LEAKAG.ETEST:USE HYDROSTATIC LEAKAGE TEST TO TEST EACH Nf:WLY 
/.AID PRESSURE PIPE, INCLUDING ANY VALVED SETIONS .'THEREOF, AT 

1.5 TIMES THE WORKING PRESSURE OF THEPIPEUNE BASED ON THE 

ELEVATION OF THE LOWEST POINT ON fHE PIPELINE CORRECTED 

TO THE ELEVATION 'OF THE t;AI:lGE. GBTAIN PRESSURE FROM ENGINEER. 

6 ELECTRfCAL TESTJ'NG: TfS.T.·-PU·MPING STATION WITH CLEAN WATER 

THROUGH MINIMUM OF-TWO CoflicPLETE CYCLES INCLUDING HIGH WATER 

LEVEL AND LOW WATER LEVEL CO'NDITIONS TO DEMENSTRAT£ CORRECT 
SEQUENCE OF OPERATION, PUMP CDNTRO~ SETTINGS, ALARM SETTINGS, 
FREEDOM FROM PUMP VIBRATION, NO!SE'TAND OVERHEATING 

7 EQUIPMENT SUPPLIER IS RESPONSIBLE F0/1 REPLACING ALL DEFECrtVE 

PARTS, MOTORS, PUMPS, CGNfOOLS .4ND!NCLUD£ ALL LABOR NECESSARY 

TO ACCOMPUSH REPLACEMENT, FOR A PERl OD OF ONE YEAR 

o.QMINI.l 
ILCCESS'nAr 

L0'1(;lf1'; 
A'•£1C..>Bll 
.... 5·:n·,,. 
BI/?'<)(><J•J 

6• ,.,,..,...,,_ .... TO 
Tn~<:Al 0RAOE 

LINE ·~--

C<SOd.>-J 

GRINDER PUMP DETAIL 

0REAT><EA ~IITII<G _--

NOT(S 

011'./DER PUMP 
NO.I 

RIM- 74.5 
/NV-6?0 

" 

I ALl Ool•<l'J>i~CNS ARE IN lfK>•ES EXt( PI ILS NOT(() 
Z 00 NOT 5CCAl( ORILINING . 

'· 'JC~I<AA~ Wl<E TO 61:: 6El\J-N FRQ~T LINE 

1---~--- "~~~~~_j 

4 "'..l OI"'Eh.'SION.S ""'0 S~·fiCAll01<5 S!JB.((T TO 
OIAN"E 'lrrl THQ\JT NOTI(( 

':t ALl fRP.i?,o,RTS TO~( IL"Of:AOO CU~EJ< 
G. COI<E ijr)lfrs CAl-l 6E fl('<CNED I<NO VA(.'JI::-0\JO(>; 

Qj5CONI<({::f CAN !l£ G<>[RATEO FROM GRAD( 
US,<C >,[)I( Wll('<CH ( F\JRtiiSHEOI 

T rRP- fiB(flGLA:Ss fl!'IIIOQIKE[) POLY(5~(f< 

envi ronrnenr I rne 
C0•".,.~''00< Model 214 Series 4 

WI QUO::J< D6.'Xl•·m£Cr Dl5(fiAi<G[ 8-:ZQ~IB 2~6 R(V A 

'v 

?- .i 

' • 

' 

' 

NOTE• !'ILL RIM AND INVERT ELEVATION$ TO BE 
VERIFIED WITH FIELD CONDITIONS. 

~BI SOIL BORING NO. '8 INDICATOR 

' 

r:u;c. 
PANEL 

' fjOI( 
"l . ' 
"' 

'' 

.ill"" I 
-.:1 ,_ 

CONCIUdS 
3" Nttl. CLR. 

"', .. : \ 

..... -. -.... ~ ... 

WATEr<. "'"ID sgwe:z UIJE.s IG? Mti!J..iTAiiJ -"Mt-'11/-ALiJ.~ "'P sc,""f cov•~< 
WAY£"- AND "'"'W~<tZ. FAc.·~·T'"" To""£ M.<\11-liAII-H:ro .P.)Y O'NiJi!.R 

CrJ2,tt-.~DE:/2. P<JMPS 1.\ND t:>IZL\t>-lF'•E:L.O"> Td 15G" IN'5T'ALLE"D AFT!f"-. 

APP!i'ovAl,, JZE"G •EVe C) 'F"-"> M Yllz.&. 1NI1< I+E>A<. i14 DE"PA~T M!i:~ 

W.<~l'E'e AN~~!_ 'f>6We:l2- Lii'Je?. w 10.; pvc.. 
# ALl_~ itnt....ITt::{5 Af2.£' Tb [3[Z Ll.aJDEJZ.GrlloUk)O 

:<~ 

~YARD 1/YDRA!I~~ 
(FROST PROOFA,, 5' 

' 

WOLMANJZ£0 4<J 
',< • 

i-,, 

tNO oF 
TRA!LI3R. 

PAD 

GALVA!ItZED CLA~;& {fYP) 
~ ;p, -"-----------.j..j 

'=c-=~h--

4" PVC 

-~-TR.AP 

TVPICAL SEWER 
CAMPSITE JlooK.-UP 
SCAl£: 1/t"~ 1~0" 

<f[RAV17Y SeW'I5F.. t..AIEK.AL.. 

12!" IN 1\011 • 
P.AYEO Af!EAS 

··v:wr%;;1' t!N!EIIJ!!1llS'!tn• 
FIRST M.H. STEP NOT TO 1/1;;. 1£-} 
EXCEED 2'4" fRO.._ TOP oF--" 
WANHOLE 

-.~ 
"WEOGE·LO!!:" lfYPE AU56Eii '·f;' 

C:OATEP S'TEEL STEPS 0~ . 
APPROVED (QIIJAL CASr 
IN PLACE 

PRECAST REI~FORCED 
CONCHETE SECTIOHS 
~0" RING SEALS-~-"' I 
(OR llUTYL) 

WINIMUW ELEVATION Dlff'EII'EHC / 
ACROSS I.UI. FAOIJ IINLET TO ,· 
OUTLET ShALL BE 0.10 FEET ., 

'•. 
SJR~.Et- !iURFACE 

GROUT CA!,iTINCi A!OOV€. 8 
BELOW LIF.(MAXIMUJM OF 
3ADJUSTABLE RINGS) 

Mc------~-r-· ""'· 
:s'-o"lltliH. 

ALL JOINTS, LIFT HU.ES, 
INLtTS, OUTLETS TO d£ 
:IEAL£0 6 GROUTED ~IDE 

'C,,',.-~~.J--AHD OOT. GROUT StlotLL 
r 8£ NOI\ ·SHRINK Hi'E. 

VARIES 

\ \ 't 
\ ·, l 

' \\ 
\ \, 
' \ 

Rickmond Engineering;.lnc. 
1643 -C Merrimac Irbil 
Wil/10rn s burg, VA 231185· 
(804) 229-1776/875-1785 

NOT£ • Ric kmorii Engineering is res,ponsitJe fer Wastewater Collection a D isposa I S ys tern Des1gn only. 
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BREATHER ASSEMBLY 

33.00 

36.50 

4.0 

INLET- STANOAAIO 4" SOCKET 
FOR SOLVENT 'WELDING PVC 
PIPE I 4 50 0. 10. NOMINAL) 

~----FRP. TANK 

WATERTIGHT JOINT 
I FABRICATED BY MFR I 

) 

CORE LIF NG EYE I 21 

36 ~ 

CONfROL 9REATHER 
(TYPICAL EACH COR( 1•------C----. ..r;;r~ 

31~8 · 
) 

ELEC1RIGAL AL,ARM 
L(AO- 10 FT LIONG 
14.2 W/CNO IJf CA61...E 
IT'r'PICAL EACHI COR( I 

ELE:CTRICAI. POWER 
LE.AO • 10 f T LONG 
12-2 W/GNO UF CA8L.E 
{1"'tP1G.tll EACH COflt(! 

/ 
lfb.BR!CliTEO !Bf 
MANvfilCTIJA!(R l l / WAT[RHGHf JOINT 

-1-::==::::Jr~~~- GRINQ(R P\JIMP 
Mt---fl-1:;:tt~1r .... -t- cORE UNlfS 

I 

CONTROL 6R~ATHER FTG 
( T'fP1CAL.. EACH COR() 

,~:-=0 ~ ===:::::' ~==;/) 

COR't LIFTING (11!:$ 
tl PER COREl 

finished rode cast iron roundtop 
roodwciy box 

concrre collar 

fully p~ted valve 
I 

pres~Je sewer main 

.. 

' 
t:"-"\----'-.. coocr~l$ Jhrusl block 

2 .. t1Teoded nippk! 
.t---;;rreducer, mpt x tfpt 

~-female o<lapter, s • I 

GRINDER PU 

!/~,~:_~""·''~--'(=~11 ~/ ,_ ------ INLINE VA VE $.Q:X TERMINAL CLEANOUT 

• 

FRP. FISER ASS REINFORCED POLYESTER 

A.C:(SS'NAY 
~(tHi1'H'i.." 

r.Q1'( .. 

'~'~"~ JICC $ftAf CO'I£1'1 

C:Jflt lo!O..Hl<fOG !lOLlS 
~CA.PTL'IEl HOf'E 15 

""' 

ELECT CAL ALARM LE 
10 F. LG 14 ~z W/GND UF CIA 

NOTES: 

ELECTRICAL ~OWEII LEAD 
lOFT LG IZ·ZW/GNO UF CABLE 

L ALL DIMENSIONS UNLESS SPECIFIED OTHERWISE, 

2. DO NOT SCAI.E DRAWING. 

3- ALL DIMENSIONS ANO SPECIFICA SUBJECT TO CHANGE 
WITHOUT NOTICE i 

4, ALL FRP• PARTS 1~ BE AVOCADO GREEN. 
' .:•i i 

5. FACTORY ASSEr.fSLEQ AND TEST£0. 

MODEL 210 SERIES 1 
B·2021 B- 2Z7 REV C 1-85 

COIHI\0~ lti£,H111UI 

EL£C:TRli;AL JUNCTION SOX 

ELECfRICAL ALARM LEAO 
14-i!: W!GNOCABL( (lOFTLGJ 

El(CTRIC.&L POW(R LEAO 
12-l WIGNOC.:~oFJLEIIOFTLGl 

FRPf ACCESS"NAY 

tll•.t.T(RfiGHT nTTING FOR 
It·~, 14-lW/GNO CA6LE 

CORE LIX.lTIHG GUIDE 

LOCK 

NOTES · 

QAIHOER t.IP CORE 
LIFTI HARNESS 

DISCHARGE LINE AND 
FIT TIN<iSICOPP(R ,6FlASS 
.t.NO STAINLESS $TEEl) 

NOMINAl 
ACCESSWAY 

LENGTHS 
AVAILABLE: 
o4',~-V:Z',7' 

6-IIZ' t:M' Q 

r-------- 40 

• FJif'- FIBE.RGLASS RE~FORCEO PQLYE STER 

6• MINIMUM T 0 
TYPICAL GRAD( 
LINE 

BR(ATH(R --JI~~ 
ASS( (TYP) 

t:; 

~ 
\ 

~ 
I 

.,,,~----, 

' 

j 
-----r----rl 

1AINI< LIFTIKi EYE$\ 41 

NIQTES· 
1. ALL OIME.NSIONS ARE IN INCHES. 
2. CORE. UNI1S lo4UST BE ORI(NTED AS SHOWN. 
3. DO NOT SCALE ORAWIHG. 
4 ALL OlM[NSIONS 0./110 SP(CiflCAYIONS SUBJ£Cf 

. TO OlANG£. WlfHOUT NO TIC[. 

!1. ALl F~P· PARTS TO BE AVOCADO. GREEN 

-..INLET· 4" PVC SOCK£T FOR 
SOliJE.NT WELOIN.G OW 'I 
P"l,ASTIC PIPE \ T't'PICJ\1,. 2 
Pl.ilCESI 

environment I one 
. tO~ POl\_.. li(ltt 

MODEL 214- SERIES 1 

ELECTRICAL POWi.R 
LEAD-10FT LO'IQ 
12?2 W/G UF CABLE 
(TYPICAL. EACH CORE) 

COR( L1F" II"M~ E't'ES -
(T"fPICAL f3:QTH CQREJ.l 

ELECTRICAL 
JUNC"TIQ~ 
BOX 

WATERTIGHT JOINTS 
(FABRICATE:) 3f 
MANUfAC. TURER) 

BREATHER FITTING 

"'AI..V[ ANO QUICK 
OISCONNECf ,NO'TE 6 

ElECTRICAL ALARM 
LEAO-IQFT LONG 
14·2W/G UF CABLE 
(rYPICAL EACH CORE) 

8- 20218 • i01 RS.V II t:i-e.-4 

2 wArERTIGH T Fll riNGS FOR 
14-2 WIG AND IC-2 'MIG UF CA6LE 
{ HPIGAL EACH JUNCTION BOX) 

ACCESSWA¥ COVER 

L 

2-

I 

INLINE CLEANOUT AND VALVE 

KEY TO FIGURE NO, 2 

Man way 
concrete, steel or aluminum corrugated pipe, bituminous fiber or JlberglaSa 

Cover · 
concrete, steel. etc., weatherproof, vandalproof 

IL 

12, 

IJ. 

45° Elbow 

Female Adapter Slip x Thre<td 

Reducer, MPT x 2" FPT 

plh 

reducur may be removed to lmert cleaning equipment ih1ecessary 330 ALl. DIMENSIONS Itt )NCtlES UNLE$S HOTEO OTH(H:WI$( .. 

2. '0 NOT SCALE DRAWING. 
J, · Gravel Bedding - · · • 1 ") 

.-)._ 

·.L 

no 3. 01 HAR13E liNE f-0 BE BQLOW FRQ&T LIHE. 
' ' ,, . . •' I' 

ACfESS'IIIAI ~~HGn;s: 1~,,_).,4',~:..r',8 .. ,&10:. 
U"IT· ••• ft 1.11111'~ •1t.L "A~IL! FllfiLD 
.MJI,_T CO)'tN.E 101<. 

,., 
6. AlL JOINTS JN 'r'l\, 1<: "t'iO.,ACCE$5WAY ARE 

.I.>IA{'I)FACTU~JO~. D HSTE,O FOR 
WATERT!<ll{~dpE HY. . 

G. CORE e'OI.1,!3. C~lit 81;;fl . OVE~ .A~O VAL 'I~ J 
QUICK DII3CC)Hij~9T·. C.A._. E ·QPEf\A T£0. _ 

. FRQI.I <Jf\AOE,,lf;i"!fj:Q HEX ·w NCH (FURNW!i.EO ). 
1. ALL QIMENSIOriS AND \li~ECIFICA NS SUSJEOT 

ro"QHAN_of •. WiT/iqtn·NoTJCE. • ,. 
a. ALL FHP11·.PA~T~ T,O. Bt; AVOCADO 5JR~ 

' 
•FRP ~ Ftaf-~0~~$$ -Ret.~·f'Of\ce·Q ;,qL't,t::~H" 

,, : :·I" : ... ·, ·.~t.·· enviranment!One .MODEL 210 SERIES 6 
· . tGft,OIIMio+o ::.:.:.::::.;:.:;:.:::.._,;:. :_;;,,.:.:..,.:c_:::__;;_-'-- ,, . • , & • "~pa_t' !l; il ·~ -. AJ,V,~:Q 
1 , \ . . ~ ' ' ' 

NDfC Z I0.5t;1Zit:'S NO-r APPLIC..4I:JL5 .:.~~···. ,, 
• • ' • .. " • ' • • < ·•. ' 

5' 

-:>'" '·, . 

. ·~ I " 

. GRINDER 
PUMP 

,ASSEMBLY 

' \ ~. (, ; 

. . 
·, · ... 

LINE 

SIZE*. 

FORCE 
MAIN 

4" SAN. WYE PI P(TO FORCE MAl N 

NOTE: 

4" LATERAL I 

GATE VALVE ._,,.....,...;,___~ 
TEE . 

'---REDUCER 
'----REDUNDANT CHECK VALVE 

'----PVC ADAPTER 
'------COPPER ADAPTER 

GRINDER PUMP ASSEMBLIES SHALL BE ENVIRONMENT/ONE 
CORPORATION MODEL FARRELL ZIO (SIMPLEX). 

*SADDLES MAY BE USED FOR CO"NECTIONS TO GRAVITY SEWER, 

INSIDE METER BOX 

)9 

( 

,, 
• ·-I' .. 

··,,,· . . . . . 

. :, 

·-

. . . ~ 

·.' . 

' ' 

" ,., : 
. ., .. -

CLOW SOCKET CLAMPS WI rJ.rn(. Ro'OS . 
Af)o··cAST IRDN BEiNDS ·'1/l~fi-.t,U(;S 

·-oR EQVAL FoR ALL"f?IPEs oR 1.o .. •· 

. I.Z" USE CotlCRETE-:'THflLIS!,f BLOCKS , FORC. E' M'AIN 
. FOR ALL SJZES ABOVE 12 - /SLOPE TO . 

)t-~~~·Q 
' 

c3/4" P.V,C. VENT 

PIPE DI'A.X2 
(MINIMUM) 

TANH( LIFTING 
EHJS 

WI ·au~K ·--~~,~~~~-~~·T, qtSCHA_RG( 
.. ' '· 

' 
' 

J 

' 'l. 

·-
1 

• '· > 

' 

BLOC!\ 

FORCE MAIN TRAP DETAILS 

I).-~ MPT (eRASS l ' 

for Mmwq.y support 11nd leaching of aurffce water (depth,S· 2 

4. ConCrete- -

5, 

Jf installed in a traffic area. a concrete._p.~d should be used In place of grtvel bedding 

G[avel or Expan:don l\laterial 
placed. around pipe 

14, 

15, 

16, 

2" Nipple 

2" Gate Valve 
wrerach operated 

,-

lnsUIIation 
may' be rr:quired in severe climates 

17, Gate Valve 6, 

7. 

Cast Iron, ~ound Top Ro!ldWay Box 

Conc;rete Collar 
·ruUy P~rted, size of pressure sew~r main 

9, Pr~ssure·&ewer MaJn 
. ' " 

. 10. :45° -.vyHt T•PP"/$ &lddle 
, .. ;. -~. ". .•! 

' . . ' • ' ,. >' ' 1, 1 ·: . 

envirobmeot I QhEL( ,·" . ' 
. -. , , CO~P-~.1..[(~ · •,> . 

. . ' .. :,•, -'' ., 

.~· (:;-' 
3. q " ~ P.V,C. < 

p .U G VALVE 

ANHDLE~-

-.-----......--

- L __ 

e,t.l6<!n)"'·z46 .~.Ey:-g_. , _.' " 
. ':';, ·-._ \. '. '·. . ,. 

.. .... 
.... , 

.. , 

j 
,, 

' .. 
' 

' 

' 
--I 
-

I 

' 

. ~·. ::, . 
.·;'· 

-''<'. :·~~ ' 

'>,.f 

·' ... 
~; . 

-~-. 

_>,, 

," '• 

', 

" ' 
.. '--

• ,. 
" '· 

.,. ' 

-.... \ 

. \'' 

/.' . 

. ' . 
- · .. '' 

.': 

. : ','" 
' ' '• . . . ,,, 

' 'l/: ~. 

. ·'· 

' ,;~ ·, • < )" 

. ""· 

.',I, 

·.-,-::··~;~ _, 

,, ' 
" ' ' 

18. .flas:tic l{oynd TOp Vaive llox 
length as re~ju[red 

Con·c[ete Thnu:t 8IO<;k 

. . . . . . ' . ' . - . 

'I:'" _-;;.- I':. 
;' . -'-~ ; -:'1· ' •.: 

.•·· . ' 

.. ~ ~<..: - .-< 

''·' ,· .. 
.·,.' 

' '.c ::.''; . J ' .·' : . ·, 

. 'I~ t,JNE:;,GLJ~i\N OUT. 

'. ,, :·.~::&}: ... : -: ·-' .. 
., .... 

' . 
''< ''t . .. ' 

' " 

. '·---

-'' . 

" r ·', 

. ·. ~ 

"' . '· .,_l;~ . ' 
', ·' 

.·.· -; 

'-, 

.,_;. 

. 
·' 

. .. ' 

' -.~~ 

. ',' 

. ,• .. 

I ' . •' . 

AND VALVE 

" " ' ,_. 

·-!•' 

' ' 

... ' 
. "•· 

""- -.. ' 

" ·i. 

\',c.., 

.~· 

. '· . - ,., 

. ' ''; . ; <' 

' .. ··<-

. ' 

.. ;. 

"·' . 
';" 

' . -'' ... -;,· 

, . 
· ... 

'·· \ . 

...J -<( 
1-w 
0 
a. 
·:E 
=> a. 
a: w 
0 z 
0: 
(!' 

L-1-J 

I 
1-----
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1.01 
lfMPOIUl.R'( GHAVEL 
CON5TRUCTI0i'! ENTRANr~f 

[," M 1 n li'HJI11 

'10~19,1 

COJrs~ 4gJre~a:~ 

5n. 

[);1_.:.;:, r:._q,• T~UCfi(,[, :.•::?.~';([ 

OeSHJil r>lterla 

Aqqreqate Size 

___ _j 

VDH&r aggregate No.1 (2-3-Jnch ston1d ~twuld be user!. 

Entrance Dimensions 

The aggregate layer must be dt least 6 1nches tn1ck. It mu:.t r:>dend 
the full widtll of the vehiculdr irVJress ancl P]ress Jrea. frl<- 'ength 
of the entrance must be dt least 50 feet (See Pllltr': ~:~·-

'.-J<~sh!~ 

If conditions on the site are such that the mdjority of ~he rnud 15 not 
removed by the vehicles tr"aveling over the ',.W<ll~l, then the tP-c·s of 

vehicles must be washed before entering d publ>c road. '~'.l<;fJ ·~·ater 
t be carried awily fnxn the entrance to a sett 11~19 ar>'J tu re-n·J'<l' >e~~ · 

ment. A 'Nash rack may also be used to rrwke •;;ash1ng iiiO: c· ~onvP"''·~nt a.nJ 
effective. (See Plate l.Olb). 

Lucation ----
rh~ entrance should be located to provlrJ~ for '!l;ui:num u~1l1ty t•y all 
c~· truct1on vehicles. 

·:r_•,st~uctl)'' Sr;~clrlcatlon:. -· -- --------·~ 

H1e area of the entf""drlCe should be clerlrec: vf J1l vegetatJCHl, r 
and other obJectionable material. Tho> ~lf~/t!l shall be pl::ced to the 
specified dinu=nSlO<"~'>. Any ·jra.illage fac111ties requirc>d Jecau-se 'lf .. as~l-
ing should be construc:.ed acc~·~dlflJ • '>P•:C1f~..-ations. :• ,.-15~1 ~Jcks 
1re used, they shouH be tnstalteu :1<.<...''~~,.19 ., "'1""'' ·:-:r;1f 
·~dtions. 

The entrcnce shall Je lnctlntained 1n a condltion ..;hie>, w1ll prt"if!flt lr,Jck
ing of floN of mull onto publiC r lgilts-of-'Nay. fhl';. •flJJ r·:-qu1r"' periOdiC 
top dress1ng w1th 2-lnch -stone, ·lS conditiOnS demand, anrj repair dnd/or 
cleanout of any s.tructurcs used to trd~' oed1111ent. Allmuter1als sp1lled 
dropped, washed, or trdci<:ed frcm '!E'hJclec, onto roJdways or into st•:wm 
dr.1ins rnust he r21noved wmed1<1rely. 

1.25 

·.•. 

' ...... . 

. -~ 

• r(l' '. ~"C:1or• 

Lem1tr' i 111 ~ce:_j ~ 

/ 6,. ~raJrliliJ~ ;;_.-ea '1r· )C 1 

L 
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Co<~ r·se !l.•;gr·e:;a te 

Const~~_r:t_~on ":>pe~JfJcations 

1. The c1red under UH? embankme•'l ·,.1.;!1 ·Je :le,wed, grubn-;'d, and str1ppe::l 
of any veg~tation and roar milt T,; f1C1I1tate c1Pa1C>•_.t, r.IJe pool 
d'"e.J shoukl be cleared. 

/' f1ll rnater1dl for the en1ban~u1ent )n<Jil ·v· free of roots or other 
•OOdtY V€'J>~tdtfOn, Or"gil!llC TI-iiP.-lJ!, 13,.')<' Sl'}fi€S, ~fl~ '";the·· ')tljc~IJ•~~-
dl:lle natcr1al. P1e embar'lkrne.-.c sh•J:..:l J J>-' ;:CJill;JdCt•~rl ,~ ,; .• ,·~~ ldY''''· 
by traversln(_) 111ti1 constrl'., '~"' eq·;IP•nt->·rt 

rhe earthen emban~~1ent ~hu II Jl' ~<:-'Je-: ..,, :r, t-::1~' .,~ u·y c •-" ·,~c,, ·< 
vegetation :see ~tel. & Spec. :.t.) ,.,; ~.A'1' .-11' ;,., 
stf'uCtl•.ln. 

Construct IOr'l oper::~t t(P.s <;hal' -. 
eros tCJn dnj 'rl<!t:or ;JO 11 .t 1on ·: ~ . •\);:. j. 

:.,c rl1e structure sfl-31' b,• r01nr:v>:>: • "'=' "•!' s~~tJ'''!'"-' ..,.., ... , t>, ~:.>

slope drdii\~(_J>? drC.'I l1L iJ('!'': 5.~-;r 'r•r-; 

Sr!cll nent <::JJ,;ll bf:' ~ern·y;•!-:1 a·.' : ., 
Sl'1fr'> nhen :~e sel•m,cnt he·, J 
lr tflc tr<Jp. SerJ1r~ent , t.1n1,.,.~-1 
1n ._, S•titabl'! ,1r-;,~ Jrd 1n ~u:h 

df, ·:-~t•Jr>:·J :._, 1~<, ,rlJifl.'!] tj)rn-::'r•
''!-:' '--' L;; t•Jt-> dr·', r~·n v~l r1t' 
'•1-~ 'JSln •,t~'ll '..': .,,_,..,~,:-• 

··~·-.e· th-:l.t 1t .-.;II •1.· ·'"li>-

tur-)lly SfJIF1: ,,rd ll~S rl'lt :lPl'" '._··:)\'~ 'Jj »(0Sl1c, •1' ;r:',tc•if:l( 
c;>rpr1p.c1err~. ~nf h·;"jl•t ')' PtP ,]-1 ~li:' -~ll'(',.;,-~ :·, '"I~,J'~ 

that ItS,.,,~,,. 1s ~~ ~<:~·,~ ·n·· foot·, ""w t C' cf t 1· ,.,.l,··· ,,. ..• 
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B \rRAW BALE 8AflR!£fl 1.06 SILT FENCE 

--=--=[ :==J 1.08 SfORM OI{AlN 
INLET PROTECTION GL ~·l 1.15 TEMPORARY OIVERSlON DJKE 

1. Euav~"t,e the trend1. !. Place Jnd stake strd'N billes. 

I 

~-·--·----------- - - -·--

1 l. '>et ·,c r ~ Jlr J >'JC..l'tdtl ,) 4 ~~ 2 
~r•· Jl>'>lop>. J!onq the l1ne 

Staple 11 ·e fenc1n!] to 
tne pus t 

uusb 

4' 

3 r1ttac•1 t•re'flltl'l 1-.lorlc t.u 
the- ·.;1 re fence Jnd extend it 
1nto t'll.' trenc•1 

4. Backfll) llld C.OIIIPdCt the 
excavate so1l. 

tXtl'rl$1011 Jf lC..'I.l( dlld 
\·I' n; Ill \tO tilE' :1'<:'f1Cfl. 

~~ific Appllcdtion 

Th1s method u'\inlet pr·otectlCHI is dDpl1cable •:here U1c inlet' 
drains a reldtively flat uea (;.lopc~s no greater than S percent) ~>'her'; 
sheet or overland flows (not exceeding 0.5 cfs) are typical The 
metho9 shall not apply to inlet;. receivinq concer,trate::l f101JS ,_j>··-::r 
<lS in street or high'fli!Y medians 

STRAW BALE DRO? INLEf SEDIMENT FILTER 
--~·---

·,?top Inlet 
'Nl th Gri! tc 

tJur ·~ 7iltH·ic 
Run(,, • .later· 
wJtn )edi111e11t I 

·- .J .. 

~~s...U 2S_£12.Q..!_!...~-" t 1 o_~~ 

Compacted SOil 

-"·-Flow 
., c. l\'l: 111•1-:: ~Ill• ~: I'· -•f'.~I~''J~'rri::O.:• 

1_ t l -01. =.r. :.1.-' .. '-,~ 1 ,,-r.-~·-.!71. 
- ·.(>" ' _'\1) -'l ~: ~Cif . ..~.· 110-. ~ .. 

4 'J fli1 n -

ilw --:Jlvertt•tfrvnoff, 1f -~t:!L' •l '".r•,f<"l('llt, ,.,.,\:be rP1e<Jsed tf1~oug~1 

-.1 st'!bllit-etf,mtlet or ("•!llllel 

/. SPdlrnent-l,Pkn ruuoff rnc.s' J" ilv•·r·!t:rl Jnr! •E':f'<J<,e·:' through d ~edl· 
m<Jnt tr<Jp~nn~l facil1ty. 

•...:hr;;ne·<er feut,lble, th~ c,e shc1uld LH' bu1lt IJ•:frH•· ~Dn·;tl"uttiO!l lJc·~PlS 
•111 the priJjl!Ct. 

Jr•rtiJ•)r"r;Jry 1H perm~rwnt ;1:~,1' 1'.:1 •n-J mu lt.!l <,h,Jll b£' l;:tp 11 C>\1 lu liH' 
ifl<.r• within 15 dcty~ of C'r><,truc 1 H)fJ . 

f>·,·: ,IJ'~<:' ~!IUul:l lw lrKrlt··~ [,, '111 1 1Tllll' \l,un.t.j!" ~l]" • :;w,tru\ I lOll OPf.'• ·1-
r,·u\·, 1nd t•·,\ffll". L ___ ·,;.lt•' l'tM.E~dllllF ST!~Aw:Jr"t t:J.'\illliUl IN .)f{AI',:,~~ .>.'!\ 

I 

-·---J 
This method of inlet protection 15 apolicr!ble wht'l"t' lne 1nlet 

dr<llrl5 d relatively flat ar·ea (slope> no greute1· thr:!'l :;. ppr·cer>t 1-1f1ere 
sheet or overland flows \not e..:ceed1r1g o.:, cfc,) ue ty:>1cal -,1e 
method sllail not apply to inlets rec:o·>HHi rorlC:entr·a~e.i f1cM~. '.:1dr 
a< 111 st~·eet or high·c~ay r;edlall5. ~Ia i :1 t t'rl,HlC •' ------

Str-J·., tlale 1Jllr"r"ler·s s~11ll 11e lfl\Pt'Ctt~•~ 'IIYI\ell,ltt:ly rlfter E'ilC"h fdlrl

fal: Jnd Jt le~s~ t!<illy ULJr"lllg WJl,ll"l9f''j rJI!\fall. 

;:.Jose• <Jttentwn :".hJll Je p,u·~ to U1c repa1r or LlilrBil!Jf'd bale5-, er1(\ 
runs Jrlcl unU!!rClJtttnq IJeneutt1 b<Jles 

!. ~it'•t~·.-.,,ji"J ,·~'Jl,)lt';, l•l IM•l lt'l"'• ·~r· Tl'j:l,H .. •'tii•'Jit nf l•dlt>>; ·;~IJ11 bed<< 1<11· 
)1•·,'•:·' ~,c,_~n 1 •:l-r 

"), .' : , 'I•.· ., I ; ",!, " • t •, ·.1: u , I I !• •' · "' '• " · ' I ~ ' 
1)•, fL- .•~! ,,)1(''1 t'H' l>;;r~1 >_'I •it'(' 

>1,1~' "flO' 'IPIJ'1\ ~f :'ll' !)Jr>"l•'l", 

tlr1; •,,;.!··nent ,~epos1t5 fl..'l:l.\:nl'l:) "I p'.:l(" 
>;,' '\"• ''1(_)·~·- 1".:'\]LJ t,..~d ~·1al: Jt 1 ,!,"11\SP J : 

gro,i••, :l,'o?~.F.O:J Jnd ~et••J<?rJ. 

/ 

.: 1• •. 1 rnf 1 'I. rltPJ r·.,:...t 
'l•'lL· HJ(I<',,)'rl•\tl>\j )'h'-

l't_,,,· :.t1e <;:'"aw bale barrier' 
't":'cr·>~ •.1 t'I'J >'.<i5ti...,g 

~:.L..:L~·~-~::!.;2.:.!..:_]..!._;_:~~ ;h.• ~u~><)•J,Il' t:1r tfl<' r·1prap ur· filter sh,r11 bl' 
~u·epJre.! t1 Lhl:' ,.t-1\dl'"l'<i l1ne•, .Jn,: •ji"Jt.il'5. An·; 'tll •·equ,,·~d lrt P1e 
sub:;r·ude c,hali he (l)lllpdCtl'd ':o -1 ·Jpr\-s•ty, <lj)~l"'•;(l_lll,lt'rHJ lfl.ll of Uw SJI"-

. c . ~ ~·(-. 

.A7 
~·-----

:. le, dt 1 u·1 

.' '- I ' . 

·, ~ .. 
~--·--~ 

·~a1ntenance 
~--- -·---

S1h: fe~ces Mld fl'l.<'' lJdll'"rlL·r~ '>11~1~ ..,,~ :n,pect 
2dCh r<tJrlfall lii~J dt :e~H ddliy rJUI"IIIIj pr·J]Oilljt 
,..Puu,red reoa~rs Shill I b~ mil de inllled,J.tely 

d wme11au•ry .JH~" 
r(llnfr.~ll. Any 

2. Should the fJbrlc on ll. sHt fence or filter" ban er deconpose or 
beco111e ~~effectl'te prior :to tl1e end of the expeqed usable l1fe and 
the ban·1er" st1ll be nec~s;sary, the fdbnc st1all be repl.JCed promptly. 

], 

4. 

Sediment depos1ts should\De renoved after edch storm event. They 
rnust be removed wl1en depq$1ts reJch approxim<~tely one-half the heHJht 
0f the barrier 

Any sedJIDell[ depos1ts rea<Jllnng 1r1 plJce o.~ft•.!r the s1lt fence or 
f1lter bdrrrer 1•, no 10n()<··r r>!qu'red shdll be dressed to conform 
r~·th the existln(_l t)'"-'fe,·p,:ep,.lf·eu o.~rHI se('dr;ll. 

---·--·· ----·---------

24' 

i 'dr ·,, >, 1 :r · 

I 
I 

L. __ -----······-·---·-
~·-·.ti··lt<llt ;~t'llll)v.!l ··------

11 tnlended to :-:,r u~<!·l p!'l.iiJn ly for ~ethlllen~ 

Mrl I I) ll''lc.IIIU.' 
----~----

l. The struccure ',ll.JII be ltlS!.lect.oll ,Jite,· L'rlCh r'<ltrt Jlld tepatrs rndde 
as needed. 

/. 

1 . 

Sedlillf~ril sh<1ll be ~~cmo~>'t! ·Hld U11~ tr.t)"l.rc~t·I,Cr! to 1ts r11"19Hid! 1!1nen
-.;Jon;; •.-Jhcn the <;,:(ll•nt>nt ha~ dccunr1.l,1tcd tv l/2 the dcs1gn depth of 
the trap. Rt>tlloved serillllf.'Tll sh,1ll :)(• deposlt<.'d ;n a -.;u 1tab1P a''L'<l 
anrl in such d llrJilner th.!t 1 l w1!! r10t e1·,J,k -

Strur. l:tr('c, <o!•<J:! IH· rcrn( .o"l .r•1: ~ .,., ,\r, ,J • • 1 ~ 1 1 1 1 :•' J «'H·~> .,,.. 
:r~y d,·Jlrld!)•' <ln'rl liJ> t'c~eo prop..;r·1y •,tJt:;:J·n"J. 

ERO~IOH AND SEDIMENT CONTROL NOTES 

THE PURPOSE OF THE EROSION CONTROL MEASURES SHO~N ON 
THESE PlANS SHAll BE TO PRECLUDE THE fRANSPORT OF ALL 
WATERBORNE SEDIMENTS RESULTING FROM CONSTRUCTION 
ACTIVITIES FROM ENTERING ONTO ADJACENT PROPERTIES OR 

STAlE I.JATERS. IF FIELD If.ISPECT!Oll REVEAlS THt INADEQUACY 
OF THE PLAN fO CONFINE SEDIMENT TO THE PROJECT SITE, 
APPROPRIATE MODIFICATIONS ~ILL Bt MADE TO CORRECT ANY 
P~AN DEFJCJEHCIES. 

I . 

2. 

3. 

All EROSION AND SEDIMENT CONTROL MEASURaS SHALL 
BE IHSTAllEO AND MAINTAINED lH ACCORDANCE WITH 
THE 11VJRGINJA EROSION AND SEDIM~NT CONTROL 

·HANDBOOK'1 • ~HE CONTRACTOR SHAL~ BE THORPUGHLY 
FAMILIAR WITH ALL APPLICABLE MEASURES CONT~lNED 

TKEREIH YHICK MAY BE PERTINENT TO THIS PROJECT. 

All POINTS OF CONSTRUCTION INGRESS AND EGRESS 
SHALL BE PROTECTED BY A TEMPORARY CONS~RUCTION 

ENTRANCE TO PREVENT TRACKING OF MUD" OHf:O P,UBLIC 
RIGfiT-Of·YAYS. AN ENTRANCE PERMIT FROM .VDOT IS' 
REQUIRED PRIOR TO ANY CONSTRUCTION AdTIVITIES 
WITHIN STATE RIGHT-OF-YAYS. 

SEDIMENT BASINS AND TRAPS, PliiMETER DIKES, 
SEDIMENT ~A~RIERS AND OTHER MEASURES- IUTEHDiO TQ 
TRAP SEDIMENT ON-SITE ·MUST BE toNSTRUCTEP· AS A . :-,. :;u 
fiRST STEP IN ORAOING. A~D BE, HADE FUNG)-1,01{)\l 
B~FbRE .UPSLOPE-lAND biSTURBAHOE iAKES .~LA~~ •. 
EART~EN STRUCTURES SUCH AS D~MS 1 DIKES• AND 
DIV_ERSlQNS MUST BE SEEDEO ANO'M)J'lCHE-D:~I-THIN 15~·, 
DAY~ OF lNSTALLATION. AN ON-StTE ' 
PRf·CONSTRUCTION MEETING, ~ILL BE .. HE~_D •BEtM;~-;~~N _
THE· OFFICE OF CODE ·COMPLIANCE AND THE ~O~.JRACTOR 
ro· IDENTIFY THOSE MEASURES TO BE· IHITIAL~Y 
INSTAllED. 

1ill ·KI."~IIIUlJle beh1nJ th" check dams. SeJrrnent .• 
:b1nd tl1e chrc~ ,l,lfns ~>·hen 1t has ctccumu!.)ted 

,.,,,n.JJnq >JIIdlstvrbt!d m,tt•·•-l,Jl, dl'lls'J. Lr'Pe\, <,t!Jrn~s Jrld 1)the1· oby•ctlvrJJblt> 

'rJlJl'\p tl11;, ;JI"dCt \(.~· 1.:~ 

t•·.Jp~1ing, ~,(~ne s~din:,,~n 
sho\llt.J lw r·emoveJI fr·or~ 

tc1 Olll' half tJf ~ht• o;·i 1,Jl IH'Igllt of t•w dc11ll. ~A(HTENAHCE OF ~LL ~ROSION.AN6 SEDIME~T ~ONTROL 
MEAS_URES· SHAi..l. H AcCCQMPLlSHED IN Ac'c."b~DA.NOE -
1-IITH·THE 11 V"IR91NIA EROS·ION AN,D. SEDikENT CONTftQL 
HANosoOKl'. MAINTENANCE ~1\,..l INCLUDE TH,E Re-Ptf·R 
Of ME~SURES· DAMAG~D -BY ANY SUBCONTRACTOR 
INCLUDI~G THOSE OF THE PUBLIC UTILITY COMPANIES. 
AT THE PRE-CONSTRUCTION MEETING, TH~ CONTRAClQR 
\./IL.L SUPPLY CODE COMPLIANCE .. WITH IHE N~fE OF.':)jt~· 
.INDIVIDUAL YHO ~ILL BE RESPONSIBlE FOR :ENSUR·f)f,{t.J.~ . 
MAINTENANCE .Of INSTALLED MEASURES ON A DAILY' •",·.,,: 

rn,\:•" '-Ill sl•-li' he• •'(1110'1<'·1. 

•lJ,·r !ll.l<l,r·~ .' I• >tiH"•t •' 'It '>II•·• hi.Hii.•'l .•H>f;id ~~ .. ohJ•H' I:'JH.:dt 

.J.("ffy-·ift£r·-~fopl' OW>'p.Jr",JIIOII, I,. <_jl"HI,J!<I•· 1 1:tvn thl1 St•IIH:' <;~llll111J 
br• ',i'I"(',Ll HI.\ untfnnn LIYI'I !.• '~1•' '•t'>'',l''•'•! )('i'lh . .4!1l!''L' ·~lOI"P th<H' 
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::l w!wn theil" usef;Jl l1Fe h<h been completed. 
-;v.,1le~. ,~ltcc:.. d.JJn~ '.>huu\,i tu: rL~noved Jnd the 

1•, !W lnnr,Jet· 11•'• h•d. :.-, permarwnt str·uctun,.>, 
w.,;d ··lflt>ll ,1 tll'···:•,.Jrwnt 1 inllloj Cdrt be in5talleJ. 
.>d d1tc!te~ • .-~r.,,·, d(l/IIS shoulrJ be n~muve,! when 
fiH.I~·ntly l~, f''.''-•'(t thl' d1tch or ~~wJ1e. ft1e 
1111~ ·;h0u~d l>t> ··•"•'.i•'d ,1,1,1 .r~,Jldwcl irltllt.'dl,ltf'l.Y 
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INFit.TRATION TR€NCH DETAIL 

SCALE : t" =- 10 

5 • 

6. 

7. 

BAS 1 S. 
';_'iJ: 

SURFACE FLOI,IS OVER CUT AND FILL SLOPES SHALL BE' 
CONTROLLED BY EITHER REDIRECTING FLOWS FROM 
TRANSVE~SING THE SLOPE~ OR BY INSTALLING 
MECHANICAt DEVICES TO SAFELY LO~ER WATER 
DGWNSLOPE ~ITK~UT CAUS1NG EROSION. A TEMPORARY 
FILL DIVERSION (STD. & SPEC. 1.16) SHALL BE 
INSTALLED PRIOR TO THE END OF EACH ~ORKING DAY. 

SEDIMENT CONTROL MEASURES MAY REQUIRE MINOR 
FJElD ADJUSTMENTS AT TIME OF CONSTRUCTION TO 
INSURE THEIR INTENDED PURPOSE lS ACCOMPLISHED. 
OFFICE OF CODE COMPLIANCE APPROVAL WILL BE 
REQUIRED FOR OTHER DEVIATIONS FROM THE APPROVED 
PLANS • 

THE CONTRACTOR SHALL STRIP AND PILE TOPSOIL AT 
THE LOCATIONS SHOUN OH THIS PLAN OR AS DIRECTED 
BY THE EN~INEER. SILT FENCE SHAll BE PLACED AT 
THE TOE OF THE STOCKPILE AFTER STRIPPING OF 
TOPSOIL IS COMPLETE. 

] 
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9. 

1 0 . 

l1. 

I 1 1 2 • 

I; 
i: 
'. 
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' ', ~ ' 

1 4 . 

1 5 • 

I 6 • 

1 7. 

1 8 • 

1 9 • 

THE CONTRAICTOR SHALL COMPLETE DRAINAGE 
FACILITIES ~!THIN 30 DAYS AFTER FOLLO~ING 

COMPLETION OF ROUGH GRADING AT ANY POINT ~!THIN 

THE PROJECT. THE IHSTALLAT!ON OF DRAINAGE 
FACILITIES S!IALL fAKE PRECEDENCE OVER ALL 
UNDERGROUND UTJLJT[ES. OUTFAL,l DITCHES FROM 
DRAINAGE STRUCTURES SHALL BE STABILIZED 
IMMEDIATELY AFTER CONSTRUCTION OF SAME. THIS 
INCLUDES I HSTALLATION OF EROSION CONTROL STONE 
WKERE REQUIRED. ANY DRAINAGE OUTFALLS RtQUIRED 
FOR A STREET MUST BE COMPLETED BEFORE ~SfREET 
GRADING BEGINS. 

PERMANENT OR TEMPORARY SOIL STABILIZAfJON MUST 
BE APPLIED TO All DENUDED AREAS ~!THIN 15 DAYS 
AFTER FINA\ GRADE IS REACHED OH AHY PORTION OF 
THE SITE. SOIL STABILIZATION MUST ALSO BE 
APPLIED TO DENUDED ~REAS ~HICH MAY HOf BE AT 
FINAL GRADE BUT ~ILL.REMAIN DORMANf 
(UNDISTURBED) fOR LONGER THAN 30 DAYS .. \<,·SOIL 
STABILIZATION MEASURE-S INCLUDE VEGETATIVE 
ESTABLISHMENT, MULCHING AND THE EARLY 
APPLICATION OF GRAVEL BASE MATERIAL ON AREAS TO 
BE PAVED. 

NO MORE TWAN 300' OF SAit!TARY SE~ER, STORM 
SE\.IER,_ OR ,.WAT_ERL!N.ES ARE TO BE OPEN AT ·oNE TIME. 
FOLLOWING lliSTALLATION OF ANY PORTION OF THESE 
!T~MS, ALL.OISTURB~D AREAS ARE TO BE IHMEDJAT~LY 

STABJLIZED (1 .E., THE SAME DAY) • 

IF DISTURBED AREA STABILIZATION IS TO BE 
ACCOMPLISHED DURING THE .MOHTKS· UF DECEMBER, 
JANUARY, 0~ FEBRUARY, STABILIZATION SHALL 
£0NSIST OF MULCHING 1N ACCORDANCE WlTH 
SPE.C!FICATION \.75. SEEDING ~ILL THEN TAKE 
Pl~DE AS ~OON AS THE SEASON PERMITS. 

·' 
THE TERM SEEDING 1 FINAl VEGETATIVE COVER OR . ' 

~TABILI~ATIO,N,· ON THIS PLAN SHALL MEAN THE 
~OCCESSFUL GERMIHAT!ON 'AHD ESTABLISHMENT OF A 
STABLE GRASS COVER FROM A PROPERlY PREP.AREO 
SEEDBED CONTAINING THE SPECIFIED AMOUN."J:ft'·OF 
SEED, LIME., ANO FERT:(LIZER IN ACCORDA.NCE I.J!Tfj 
SPEttFICATI9N 1 .66, PER~ANEHT SEEDING. 
IRRltiATIO~ SHAll BE REqUIRED AS NECESSARY TO 
E~SURE EST'ABLISHME~T-OF GRASS COVER. ~ 

,'·Al:··L S"LOP·ESI STEEPER THAN 3:1 SHALL REQUIRE THE 
.u~·E ~i ERDSJ·ON .. CciNTROL ~LANKETS' SVCH AS 
"EXCELSIO~ BLANKETS TO AID IN THE ~STABLISHMENT 

;O.,F ·A VEGETATIVe COVER.· .1NST.ALLAfiON SHALL 1iE JN. 

ACCORDANCE"I,I!TH SPE_~lFICATlON 1.75, MULCHIIiG AND 
M.ANUFACTURE.R'S "'I.HS1RUCfJ0Ns, 

INLET. PROJECTION IN ~CCORDANCE WITH ,, 
SP.ECIF1CA1l"ION 1.08 $H.ALL B._:E PROVIDED FOR ALL 
STORM DRAllN INLETS AS SOON AS PRACTICAL 
FOLLOWING CONSTRUCTION OF SAME. 

TEMPORARY li~ERS, SUCH AS POLYETHYlENE SKEETS, 
SHALL BE PROVIDED FOR ALL PAVED DITCHES UNTIL 
THE PERMA~ENT CONCRETE LINER IS INSTAL~EO. 

."i"\ 

PAVED DITCHES SHALL BE REQUIRED \.JHEREVER EROSION 
lS EVIDENT. PARTICULAR ATTENTION SHALL BE PAID 
TO THOSE AREAS WHERE GRADES EXCEED 3%. 

'• TEMPORARY EROSION CONTROL MEASURES ARE HOT TO BE 
REMDVED UNTIL All DISTURBED AREAS ARE 
STABILIZED. AFTER STABILIZATION IS COMPLETE, 
ALL MEASURES SHALL BE REMOVED WITHIN 30 DAYS. 
TRAPPED SEDIMENT SHALL BE SP~EAD AND }EEDED. 

.. 
OFF-SI fE ~ASTE OR BORRO~ AREAS SKALL BE APPROVED 
BY THE OFFICE OF CODE COMPLIANCE PRIOR TO THE 
IMPORT OF ANY BORRO~ OR EXPORT OF ANY WASTE TO 
OR FROM THE PROJECT SITE. 

All PAVED AND/OR PIPED OUfFAI.LS ~!LV BE 
CONStRUCTED BEFORE ROAO GRADING AND UTILITY 
INSTAllATION BEGINS. ( 

NOTE: ALL STANDARD DETAILS FROM 

THE VIRGINIA EROSION CONTROL HANDBOOK 
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Scope of Report 

This runoff analysis report for The OUtdoor World Corporation's Williamsburg 

Resort expansion project has been prepared in accordance with the 

requirements and guidelines as set forth in the James City County Rese:rvoir 

Protection OVerlay District design manual for nmoff analysis and article XI 

overlay districts, James City County Zoning Ordinance. The study addresses a 

descriptive critique of the total project, characteristics of pre-development 

natural runoff and projected post-development nmoff, characteristics of 

pollutant loadings, measures to reduce the loadings roth during and after 

construction, proposed runoff control and reservoir protection measures and 

perfonnance criteria of the control practices. 

'lhe basic design paraneters ·and summary. conclusions. presentEd in this· :r::epiJDtlll

are based upon preliminary arqineering investigation and des'ign:: 'Itli.s 

information is subject to a ·m:>re detailed analysis oonc::urrel!l't·"with·~'IISi-. 

of a f.inal site plan foa.lJ:he Outdoor World Resort Expansion for County 

approval. Plans of construction for the detention facilities, specifications 

and details will be developed for each facility as the final site plan is 

prepared. These plans will be contingent upon approval of the preliminary 

plan of development and runoff analysis by James City County. As a supplement 

to this report, the runoff analysis plan exhibit depicts preliminary analysis 

and surrn:nary infonnation regardinJ existing topography, soils, project 

boundaries, drainage patterns and basin limits and location of proposed 

stormwater management facilities. 

- 2 -
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SUrmnary of Firrlings 

Based upon the application of Best :Management Practices as well as specific 

control measures currently in place and of the proposed drainage facilities 

it is anticipated that a minimLnn seventy-five percent reduction of peak 

stormwater nmoff and contaminant loadings can be expected. 

'Itle peak outflow rate fl::an a ~ar stonn should be less than the ~ 

rate frc:n the pre-Qevelopaeut 2-year stonn. Sediment load.irB will be reduced 
3.2Z .~-1 

from 2. 026 tons per year (post-development condition) to Q....a{) tons per year, 

which is a~ reduction fran predevelcpnent conditions-(~~. 
I lD, ~ 

Phosphorus loading will be reduced from 1.3-d:"i lbs. per year 
Y.2 ~1% 

(post-development) to .J---3 lbs. per year which is a~ reduction fX'QQ tee 
,3.$ 

prEiHlevelopnent condition loading of 9-h lbs.i;!,.per year. 'Ihe reduction in 

pollutant loading and stonnwater runoff will be further enhanced by 

standard erosion and sedimentation control measures required by James City 

County. 

- 3 -
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Intrcx:luction 

outdoor World's Williamsburg Resort is a multi-use time share family 

~ encompassing 57.4 Ac. 'Ihe resort currently provides sites for 187 

recreational vehicles and 15 tent canpers with a proposed future expansion of 
71 

approximately fi;(f sites with a new bathhouse within its current boundary. 

Approximately 75% of the existing carrpsites are served by a central water 

system, septic sanitary sewer facilities, and electrical hookups. 'Ihese 

service utilities will be extended to serve the new camp sites. Recently 

(August 1988), James City County has expressed its intention of acquiring a 

portion of the property as a buffer to the Ware Creek Reservoir. '!he extent 

of this buffer acquisition is approximated on the runoff plan. 

Location 

OUtdoor World's Williamsburg resort is located in James City County at the 

southwest intersection of interstate 64 and Croaker Road (S.R. 607) on 

Rochambeau Drive (S.R. 30). The property is further indentified as parcel 

(1-10) on tax map sheet (13-4) and is currently zoned A-1. Rank America, 

Inc. is the present ~er and developer of this project. 

'l'Opcx:n"aphy 

'Ihe land fonn in the general area varies, ranging from gentle slopes (0%-3%) 

to steeper slopes (above 8%) found along the drainage ravines. Elevations at 

the project range from elevation 35 (NGS DA..'IUM) along the proposed reservoir 

buffer to elevation 115 (NGS) at the middle of the site. Approximately 50% of 

the project is wocxied (hardwoods and pines) and can be found along the 

steeper slopes. 'Ihe remaining 50% is developed wocx:led campsites, roads, 

buildings arrl an existing stonnwater management ponc:L Drainage is via 

culverts arrl natural ravines to the France swamp watershed, a tributary 

stream of Ware Creek. 

- 5 -
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Land Use 

.AR>roximately 15% of the project watershed: area, in its present state" .:i.io 

identified as iq:lel:viaJS surface6i,. '!his includes existing trailers, road 

surface arrl the existing porrl. Upon full devel•' nit, .ae .i.npel:vigus ~ 

sbciWd be ~tely lS%-20%" 'Ihese irrpervious surfaces will include 

existing arrl new roadway pavement, existing buildings with associated walks 

arrl patios, recreational vehicles, arrl the water surface of the existing 

detention porrl. 

D..le to the project being located within the Ware Creek reservoir protection 

overly district it is subject to all applicable zoning requirements arrl 

regulations. 'Ihese regulations are interrled to insure the protection of 

watersheds surround.ing current or potential public water supply reservoirs. 

Special requirements for pennitted uses include a 100' wide buffer easement 

from the edge of any tributary stream arrl restrictive uses within the ) 

easement. 
~ 2 00 I fr,.,_ ~ 

,.J,J,. 'r' OV' W'l ~ p oo<. c:...-l...u • 

- 6 -
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Introduction 

Predictive stonn :runoff response arrl numerical representation to define 

rainfall/runoff relationships is based on computer modeling of the soil 

Conservation Service 'ffi.-55 peak Discharge Methcx:l and the Soil Conservation 

Service TP-149 Incremental Hyd:rograi::h Procedure. 'nle conp.1ter model 

generates peak discharge, time increments and ordinates of the composite 

runoff hydrograph, and time increments and outflow discharge of a routed 

hydrograph through a specified detention facility. 'nle storage-indication 

methcx:l is utilized in the routine procedure. With this method, the 

storage-discharge relation is used for repeatedly solving the continuity 

equation, each solution being one step in delineating the outflCM 

hydrograph. (See Appendix A for existing basin and routing.) 

Rainfall Criteria 

'nle design stonn chosen to detennine the quantity of rainfall is described. by 

using three variables: the return pericx:l, duration, and distribution. 'nle 

frequency or recurrence inteJ::Val is the probable period of time within 

which combinations of intensity arrl duration repeat themselves. 'nle duration 

is the time during which rainfall prevails at that rate. 'nle distribution 

of the rainfall relates volume with respect to time. 

P.t"edevelcp~tant runoff response is predieted''US~ the 2-year :reatrr~ 

interval rainfall of a 24 hour duration.""' 'nle 2-year design stonn corresponds 

with the minimum State stonnwater :rranagement criteria presented in the 

Virginia Erosion and Sediment Control Handbook. Poat ',~ nmoff '¥ 

basad C2l ~ developnent charact:eristics for the imividual. 1~:~,. 

el818'1ts ani a: lo-ye&r :r:eourrenoe interval rainfall of a 24;~ ,~' 

'Ihe 10-year design stonn corresponds with the design frequency used by 

Virginia Department of Transportation for secondary road system drainage 

design. '!he distribution of the design stonn is based on the Type II sto:rm 

distribution presented in SCS TP-149. This distribution is 

- 8 -
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consistent with vror recommendations and scs 'IR-55 methodology. 'Ihe Type 

II sto:rm distributions are based on generalized rainfall depth duration 

relationships obtained fran National Weather service · teclmical papers. 

Runoff Analysis 

Basic infonnation as input to the corrputer model includes watershed area, 

hydrologic soil group, land use elements, percentage of inpervious area, 

runoff curve number (represents the effect of the hydrologic soil-cover 

corrplex on the amount of rainfall that is runoff) , rainfall depths, various 

adjusbnent factors for peak rates of discharge and detention storage

discharge relationships. 

To facilitate the evaluation of stonnwater runoff, the total watershed 

drainage area for the OUtdoor World Resort was divided into three 

hydrologic sub-basin areas based on drainage patterns and preliminary siting 

of storrnwater control facilities. 'Ihese sub-basin areas are analyzed 

individually for runoff volumes and peak rates of discharge, characteristics 

of pollutants and loading factors 1 and perfonncmce ratings for control 

practices with conclusions summarized for overall watershed nanagement 

evaluation. 

All of the individual hydrologic sub-basin identifications are referenced to 

proposed detention :irrp::>undments, namely 1 existing pond 1 and detention basins 

2 and 3. 'Ihe naming convention for the illlpoundrnents is for continuity of 

storrnwater planning for the total properties under development. 

'Ihe Soil Conservation Service (SCS) Hydrologic soil Group classifications are 

used to describe runoff potential based on infiltration rate. Soils are 

grouped according to the intake of water when the soils are thoroughly wet 

and receive precipitation from long duration stonns. '!he general 

characteristics of each hydrologic soil group is given in TABlE 1. TABIE 2 

lists the general soil texture and the percentage of each hydrologic soil 

group associated with each sub-drainage basin identification. 

- 9 -
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Hydrologic 

Soil Group 

A 

B 

c 

D 

TABlE 1 

HYDROlOGIC SOIL ClASSIFICATIONS 

General Olaracteristics 

Soils having high infiltration rates even when 

thoroughly wetted, consisting chiefly of deep, 

well-drained to excessively drained sands or gravels, 

or both. 'Ihese soils have a high rate of water 

transmission and would result in low runoff potential. 

Soils having moderate infiltration rates when 

thoroughly wetted, consisting chiefly of moderately 

deep to deep, moderately well-drained to well-drained 

soils with moderately fine to moderately coarse 

textures. 'Ihese soils have a moderate rate of water 

transmission and a moderate runoff potential. 

Soils having a slow b1filtration rate when thoroughly 

wetted, consisting chiefly of soils with a layer that 

impedes the downward movement of water or soils with 

moderately fme to fme texture and slow infiltration 

rate. 'Ihese soils have a slow rate of water 

transmission and a high runoff potential. 

Soils having very slow infiltration rates when 

thoroughly wetted, consisting chiefly of clay soils 

with a high swelling potential, soils with a high 

pennanent water table, soils with claypan or clay 

layer near the surface, and shallow soils over nearly 

impeJ:vious rna.terials. 'Ihese soils have a very slow 

rate of water transmission and a very high :runoff 

potential. 

- 10 -
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Basin Identification 

Existing Porrl 1 

Basin 2 

Basin 3 

TABLE 2 

SOIL TIDmJRE & GROUP IDENTIFICATION 

Soil Group % 

Total Area A B c D Soil Texture 

23.5 20 - 80 - ./ Fine lDamy SarrljSandy IDam 

2.5 50 - 50 - Fine lDamy Sarrl/Sandy IDam 

3.4 50 - 50- t/ Fine Sa.rrly Loam 

In tenns of soil texture, sandy loam soils predominate at all sub-basin 

areas. Within the study area, three soil types have been identified arrl 

napped by the Soil Conservation District. These are presented in TABlE 3 

alorq with their respective hydrologic soil group. 

The soils on the site are classified as Emporia, Craven, arrl Uchee. 

Soils of these series are generally deep, well drained arxi mod.erately well 

drained that dominantly are loamy or clayey. 'Ihe soils in these are 

rncx:lerately well suited to sanitary facilities arxi cormnunity development. 

Penneability is mod.erate in the upper part of the subsoil arxi mod.erately slow 

to slow in the lower part. The erosion hazard is predominantly mod.erate with 

limited areas within the slight hazard arxi severe hazard rarqe. 

TABlE 3 

PREVALENT SOilS & HYDROIJ:X;IC GROUPlliG 

Mapping Soil Name 

Uchee 

Craven 

Erlp:)ria Fine Sandy Loam 

ijydrol<XJiC Grouping 

A 

c 

c 

- 11 -
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A major parameter characterizing the drainage area is the nmoff curve 

m.nnber, Rrn, which is the basis of the scs soil-cover complex procedure used. 

in SCS 'IR-55 and SCS TP-149 methcx:ls. 'Ihe runoff curve number represents a 

runoff potential and is a function of the hydrologic soil group and type of 

land use or ground cover. TABlES 4A and 4B gives Rrn' s for agricultural, 

suburban, and urtJan land use classification. 'Ihe nmoff curve numbers were 

assigned to each sub-basin area by identifying the existing and potential 

land use within each sub-basin drainage limits (Table 5). Existing land use 

was detennined from James City County aerial topographic maps. 

In urban situations it is necessary to adjust the peak rate of nmoff from 

various adjustment factors. These adjustments accormt for impervious areas, 

modified hydraulic length, and for swampy or pending areas. Paved surfaces 

increase the amount of nmoff and decrease time of concentration through 

increased velocities. Hydraulic length modification through paved channels, 

corrluits, or other fonns of improvements to natural channels increase 

velocities and decrease time of concentration. swampy or pending areas 

cause runoff to be retained in temporary storage thereby reducing peak rrmoff 

and increasing time of concentration. 

'Ihe pm:pose of detention is to attenuate the hydraulic response of storm 

runoff so as to reduce peak discharge. Detention basically detains the bulk 

of storm water for a period not significantly longer than the natural rrmoff 

duration. Detention structures reduce the peak discharge rate by detaining a 

certain amount of runoff and controlling its release. TABlE 6 summarizes the 

individual drainage basin stonnwater inflow data. TABlE 7 summarizes the 

stonnwater runoff response and storm routing controlled outflow for each 

basin identifier. Existing Pond #1 was chosen for routing because it will 

receive a majority of the rrmnoff from the proposed expansion areas. (See 

Appendix A) • 
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TABLE 4A 

Curve numbers fur 
Cover description hydrologic soil group-

.-\verage percent 
Co\·e•; type and hydrologic condition impervious area2 .-\ B c D 

F1•!/ y dt>Ptlo~ci urbaJt areas rvegetatio11 established) 

Open space (l~wns. parks, golf courses, cemeteries, 
;-{(:. )J: 

Poo1· condition (grass cove1· < 50%) ............... 68 19 86 s~ 
Fair condition (grass cover 50£k to 15%) ........... -19 69 19 ::...; 
.Guod condition (grass cover > 7517c) •••••.••.•.••• 39 61 14 s.: 

loLp~•-vious areas: 
Paved parking lots. •·oofs, driveways, etc. 

(excluding right-of-way) .......................... 98 98 98 'j~ 
Streets and roads: 

Paved: curbs and storm sewers (excluding 
l'ight-vt:way) .................................. 98 98 91) ~· ~ 

Paved; open ditches (including right-of-way} ....... 83 89 92 ~:) 

Gt-avel (including right-of-way) .................... 76 85 89 9: 
Dirt (including right-of-way) •••• 0 ......... 0 •••••••• 72 82 87 ~~ 

Western desert urban areas: 
.::--latur.U desert landscaping (pervious areas only)"' ... 63 'jj S5 ~ 

.-\rtiticial desert landscaping (impervious weed 
barrier. de:>ert shrub with 1· to 2-inch sand 
o1· gr.1.vel mulch and basin border:;) . . . . . . . . . . . . . . . 96 96 96 ~ 

r.; rban districts: 
Commercial and business .......................... 85 89 92 94 'j5 
Industrial ........................................ 72 81 88 91 ~-~ 

J,J 

Residential districts by average lot size: 
1/8 acre or less (town houses) ...................... 65 77 85 90 C.·> 

l/4 acre 38 61 75 83 ~. ..................... ., ................... 
l/3 acre .......................................... 30 57 72 $1 -=-tj 
1/2 acre •••••••••••••••••••••••• 0 ................. 25 54 iO 80 ~-) 

1 acre .....••..•..••............................. 20 51 68 79 ~ 
2 acre:i ...•••.....•••.................. · .. · .. · · · · 12 46 65 17 ~:! 

DeL•elopillg m-bau areas 

Newly graded areas (pervious areas only, 
no vegetation)' •.••..•••..•.....................•. 77 86 91 9-1 

lcUe landli CCN'l& are determined using cover types 
similar to thoie in table 2·2c). 

1:\\·eral(e t'UnoiT eondition. and 1., • 0.2$. 
"The ;&\"tH-a,ce.ptu-cent impet'\·iuu::; at-ea shown wa,; UM-11 to clevelop the composite C~':1. Other assumptions at·~ a,; follo11·s: irnt>en·iuu,- .u"\'a,
;u·~ clil'el·tl~· l'l.lllnectecl to the th~tinOIJ{e >',\',;tern. impet'\"iou,; ;u-eas have a C:-i of !18. and flel'\"ious areas at·e con:>icle!'!!d l'tfUil"alem to up,;n 
~IJace in ,cuotl h~·ch-olo)Cic c:onclition. c~·,. Cot· uthl!t' combinations uf condition:~ may be computed using fii{Ure ~-J ut· :!-4. 
'1(.':-1':: ,:hol)'n ;are ettuil·at~nt to thu:'l' uf fJa:<tut'l.'. Cumpo,.ite C~'s may be computed fot· other· combinatiot\:> of op!!n >pace co1·er l~l>e. f 
'Curnpu:-itt~ C:\':.< li1r nutUI'illll~tM-l"t lancl.-cupinl{ :'houhl b~t computed u,;ing figure" ;!.;i m· ~-4 based on th!! imperl"iuu.; area pct·ccllla){,; :( 
.; Yll) ,11\d th! l>_el'\'iOUII a~·ea C:'\. ~l' J>l'l'\'ious at"ell c:-.~·,. are liSliU!fled e<tU!\'alent to de:>et"t ~ht'Ub in flOOI' hych-oln~c ~onrlit!un. II 
'( umpo~uo:_. l. ~ " to UM! lot• the tlo::<tl{ll of lt'mtJOt-ary me..sUI'e:! dunn,c gt·.uhng and .:on:lll'\lctton shnuld be computt-d u~m~ ll!!lll"l' ;!.:; .. ,. ::' 
h;a~d un ttle, llt:l(l"\:t: u( d~:\·elupment timpen·iuus <U'l'a per-centage) 111111 tht! C:'\' s fut· the newly g1-aded t>en·iou.,; 41"t"a:-. i(f 

. i: ! 

I' 
i: 
I!' 
I' ' (210· VI-TR·55, Second Ed .. June 1986) 
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Co,•er cle:>CI-iption 

Co\·er type 

Pasture. grassland, or aM.mge-continuous 
forage for grazing.z 

:'l'l<!aduw-continuou:; gr.c>s, pa'Otectecl f1-om 
~t-.aing and generally mowed for hay. 

Ba·ush-bt'U$h·weed·gt"a&~ mixture with ba-ush 
th~ major· element.a 

W wd,;-ga·.L:i:> combination lorchanl 
or tree larm).s 

Woods.• 

fmTn:>teads-buildings, lanes, chiveways, 
and surrounding lots. 

'.-ht!l'ill{t!' r"WlO!T cundition. and 1. '" u.~. 

1/',Hu·: < :iO'l ).\'l'UUlld W\'1!1' Ul' hl!it\'ily )!r'llZI!d ll"ilh tru mulch. 
;)IJ lU jj~; )Crl.lUIIll lV\"t~r· and llUl hi!a\·ily ){r"iLZI!d. 

TABLE 4B 

Hydrologic 
condition 

Poor 
Fair 
Good 

Poor 
Fait· 
Good 

Pooa· 
Fair 
Good 

Poor 
Fair 
Good 

Ft,r: 
(,'utH/: > 7.)'l j{ll.lUIItl cu\'1!1" ancl li){htly ua· unl~· U<....-.r....;iunally gn~l. 

1['.,,, ... 
... ·,,,, ... 
t;(,.,,/: 

< .j(f.~ j{l'UUrlll CU\'1!1". 
.Jll to j;j<;; ){l'OUIIcl l'U\"1!1" . 
> ~.)•:; )!Jl.IUI\d l~l\"1:1'. 

'.-\l"lual ,·urn numbt-r· i:o lt'N< than 30: u.~ C:-1 ,. :;1) fut· ;-unufr lvmputatiuns. 

.-\ 

68 
~9 

39 

30 

~8 

35 
~30 

57 
~3 

32 

~5 

36 
~30 

59 

Curve numbers for 
hydrologic soil group-

B c 

79 86 
69 79 
61 74 

58 71 

67 71 
56 10 
~8 G5 

13 8~ 

65 7li. 
58 -•) ,_ 

66 77 
GO _, 

10 

55 70 

~~ 82 

D 

89 
8-t 
80 

78 

83 

'' 
•v 

;::.ti 
::,:; 
"79 

:53 
79 

'' 
6ti 

f 
; 

'(.'~·~ ~hu11 11 Wt'r~ l-.nnpUli!d fot• ;U'~a,; with ;,v.1 WUU<I:i and :)0'"-f ~11..,;.~ lpa:;tur·l') l'U\'t'l'. Oth .. r cumbinitliun:O uf cumlitivn:o ma.1· h.- ~·vmptH.:ti 
tlvtll the C:-\'~ l'ut• wuod:< and pa>olUt~. 

·! •.,,,.,. Fur"l':ll littt:t•; >'mall tt·ecll. and Ut'll.:ih at~ tl.-slr'U.\'~11 by hi!a\·y j{IOIZinK ur t'e){Uiat· buming. 
r'ui.·: WUU<L< ill~ jCt'".LZt'tl but nut but'llt'tl. and ,;unit' furt:::<l litter· CU\'Cr":' the .-oil. 
( ;,,.~/.' \V..,.11f6 IU~ l)I'Ullll:tt'd ft"UII\ l{r'llZilll(, and littet• and bru:sh llti~Uilll'ly CU\'1!1' the ,;uil. 

(210-Vl-TR·55, Seeond Ed., June 1986) 
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I TABIE 5 

CXMFOSI'IE CURVE NUMBER 

I Pre-Corrlitions Post Corrlitions 

CN Soil CN Soil 

I ~ ~ 

Existing 50% Gravel/Dirt 87 c 50% Dirt/Gravel 87 c 

I Porrl 1 30% Good Wocx:is 70 c 15% Dirt/Gravel 72 A 

20% Good Wcx:xJs 30 A 30% Good Woods 70 c 

I Weighted Value 71 5% Good Woods 30 A 

Weighted Value 77 

I 
Basin 2 50% Good Wcx:xJs 70 c 50% Dirt/Gravel 72 A 

I 50% Good Wcx:xJs 30 A 50% Good Woods 70 c 
Weighted Value 50 Weighted Value 71 

I 
I Basin 3 50% Good Wcx:xJs 70 c 50% Dirt/Gravel 72 A 

50% Good Wcx:xJs 30 A 50% Good Woods 70 c 

I 
Weighted Value 50 Weighted Value 71 

I 
I 
I 
I 
I 
I 
I 
I - 15 -
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TABlE 6 

INFUI' DESIGN Ulcr'A SUMMARY 

Pre-development I Post-develooment 

Composite 

Basin Drainage Hydraulic* Average CUrve 

Ident. Area (A) Length (ft) Slope% Number 

Ex.Porrl 1 23.5 1200 7 71 

Basin 2 2.5 450 7 50 

Basin 3 3.4 500 7 50 

*Hydraulic length modified 10% for 

post-development concii tions. 

TABlE 7 

S'IDRMWATER RUNOFF RFSroNSE 

Basin Pre-development Post-development 

Identifier Peak DischarQe Peak Discharqe 

2 Year 10 Year 2 Year 10 Year 

Ex.Porrl 1 28 77 44 101 

Basin 2 1 2 3 9 

Basin 3 1 3 5 12 

*With C.M.P. riser and emergency overflow spillway 

3 
2l50 fl 

- 16 -

1 eorrposite 

Imperv.l CUrve Imperv. 

Area% I Number Area% 
'2. 

15 I 77 18 30J liD .ft 

I 71 15 II, 
1 

3 3$'" Ft 1.. 

..... 
I 71 15 l2i211.J .ft 

10 Yr.Routinc;r Outflow 

Basin Outflow Control* 

(CFS} 

16 18" Cl1P 

1 12" Cl1P 

1 12 11 Cl1P 

~ 

~l~c. 
~-

':;_ • f.t, A ~ 2 • 1::. <'".' { 

.0~ 
- ;I. 

- f\ -= • bO 3. it 
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SUmmary 

Design stonns of 2 years, 10 years, and 100 years were routed through the 

existing stonnwater management porrl ( #1) and it appears to be more than 

adequate to handle any future increase in runoff from its drainage area. The 

existing controls, which are in place, are in gocd shape and functioning as 

designed. Basin. 2 and 3 will be d~~gned~~Q!y Ponds" with ~t 

outfall controls. Isolated individual areas, which do not drain into these 

detention facilities, will utilize inflitration trenches to intercept runoff 

and filter out pollutants. ~ l~k SL~& V-f""'· S<Jb~;,._ ~ rc)).._ sJ-.. pi~ 

The detention facilities will reduce the total peak discharge based on a 10 

year recurrence intel:val rainfall a minimum of seventy five percent. The 

projected outflow rate will be less than or ~.tQ. the runoff rate from the 

~tersh~-~- its predevelopllle!1~~;Il'lltion. 4 ~-:-:···:--~~ h~ k=d.~ _____________ ___., ... +__...~-~-

Design considerations for the detention facilities includes siting dependent 

up::m topographic considerations, p:xJl storage volume and dlinensions, peak 

flow control storage, predetermined release rate criteria, principal spillway 

and embankment details, emergency spillway provision, and maintenance 

requirements. Certain of these parameters will be addressed upon preparation 

of final construction drawings for each respective detention basin facility. 

- 17 -
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Nonpoint Pollution analysis 

According to the IMP Handbook, "nonpoint source pollution can be described as 

any pollution whose specific point of generation and whose exact point of entry 

into a water course cannot be defined. Origins of these contaminants include 

percolation, seepage, and runoff from agricultural and silvicultural lands and 

from constnlction, mining 1 and urban areas". 

Nonpoint source pollution is generally carried over and through soil and ground 

cover via rainfall and snowmelt. Unlike "point" sources of pollution (mainly 

industrial and nrunicipal effluent discharge pipes) 1 nonpoint sources are 

extremely diffuse and come from any land area. 

TABlE 8 presents the various sources for major pollutant groups in w::iJan 

runoff. Oxygen demanding material (OOD) are mostly associated with litter and 

landscape areas. Nutrients (Fhosphorus and Nitrates) are thought to originate 

from fertilizers applied to landscape areas. Heavy metals and inorganic 

chemicals (Lead and Zinc) arise mostly from transportation activities. 

Sediment sources are predominantly associated with constnlction sites where 

erosion rates are usually high. 

Source 

Street SUrface Wear 

Automobile Wear/Emissions 

Parking lots 

Litter 

Vacant land 

Constnlction Sites 

TABlE 8 

SOURCE OF CDNTAMINANTS 

Sediment 

X 

X 

- 18 -

Oxygen 

Demand 

X 

X 

Nutrients 

X 

X 

X 

X 

Heavy 

Metals 

X 

X 
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TABI..ES 9 arrl 10 stnnrnarize average annual loading rates for total sediment and 

phosphorus based on land use classification as it applies to the OUtdCXJr 

World Project. 'Ihe reported sediment loadings for urban areas and rural

agriculture land uses reflect washoff from stabilized areas and do not 

include sediment contribution from stream bank erosion. It is felt that 

these factors provide a realistic indication of the long-tenn response of 

typical larrl use categories. Applications of the loading factors include 

comparisons of the pre-development and post-development loading rates for 

alternative land use proposals. '!he developed campground areas were assumed, 

for calculation purposes, to be 18% imperviall:ls whid't is the equivalent of a ~ 

D.U. larrl use'~. since the loading factors are expressed on a rmit areas 

basis, the uncontrolled loading projections may be derived by multiplying the 

area of each land use category by the appropriate loading factor (TABlE 11). 

'!he most predominant increase by percentage in pollutant loadings is sedirnent 

loading due to increased volume and velocity of runoff as a result of 

increased in'perviousness which CC>rrpresses the time distribution of flow. 

Sediment is in the fonn of particle and debris washoff from inqJervious 

surfaces and land erosion. A primary source of sediment from initial 

urbanization is construction activities and associated erosion hazards. 

Construction sites also generate pollutants other than sediment, including 

chemicals from fertilizers, pesticides, petroleum products and construction 

chemicals and solid wastes. Nutrients are added to urban runoff from a 

variety of sources including fertilizer washoff and decoi'I'IfOSition of fallen 

leaves or other organic material. 'Ihe nutrients of greatest concern are 

forms of :Rlosphorus and Nitrogen of which high concentrations can lead to 

excessive algae growth as a result of oxidation and depletion of dissolved 

oxygen. Oxygen demanding substances include all organic materials which 

consume oxygen as they decompose. Animal and bird droppings, fallen leaves, 

arrl grass clippings are exanples of oxygen-demanding substances. 
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-------------------
UNCONTHOLLED NONf'(l:t,~'l' p:11 l.ll \'!()~~ n.ATES: SE._Di.MENT 

____ _._'~~\:-~L~\i~l(]_.\OIHG RATE (TONS/ACRE/YR) 

PERCENT CLAY LOAM SILT LOAM LOAM SANDY LOAM ·• 
LAND USE IM PER VlO USN E .. 5S SOILS SOILS SOILS SOILS ---

--·------ --------- --·--- -~--- -· 
ESTATE SINGLE FAMILY RESIDENTIAL 

A. 0.05 DU/ Acre 1.5% 0.08 0.07 0.06 0.02 
B. 0.10 DU/Acre 3% o.os 0.08 0.06 0.03 
C. 0.20 DU/ Acre 6% 0.10 0.09 0.08 0.04 

LARGE-LOT SINGLE FAMILY RESIDENTIAL 
A. 0.5 DU/Acre 9% O.u 0.11 0.09 0.06 
B. 1.0 DU/Acre 12% 0.12 0.12 0.11 0.08 
C. 2.0 DU/Acre 18% 0.15 0.15 0.14' 0~11 

MEDIUM DENSITY SINGLE FAMILY RESIDENTIAL 
A. 3.0 DU/ Acre 20?6 0. 1 t) 0.16 0.15 0.12 
B. 4.0 DU/Acre 2596 0.19 0.18 0.17 0.15 
C. 5.0-6.0 DU/ Acre 35% 0.23 0.23 0.22 0.20 

J TOWNHOUSE/GARDEN APT. RESIDENTIAL 
-..) 

A. 6 OU/Acre 35% 0.27 0.26 0.24 0.21 :::> 
B. 8-10 DU/ Acre 4096 0. 2 9 0.29 0.27 0.23 
C. 10-20 DU/Acre 5096 0.33 0.33 0.31 0.28 

INDUSTRIAL 
A. MEDIUM IMPERVIOUSNESS 60% 0.18 0.18 0.18 0.16 
B. HIGH IMPERVIOUSNESS 8096 0. :l2 0.22 0.22 0. 22 

SUBURBAN SHOPPING CENTER 90% 0.24 0.24 0.24 0.24 

CENTRAL BUSINESS DISTRICT 95% 0.2:i 0.25 0.25 0.25 

CROPLAND 
A. CONVENTIONAL TILLAGE 1% '2. H.! 1.80 1.44 0.79 
B. MINIMUM TILLAGE 1% 0. 3:J 0.76 0.64 0.4.5 

COW PASTURE 1% 0.07 0.06 0.05 0.01 

PORCST 1 'Yl 0 . (J'l 0.06 0.05 0.01 

IDLE LAND I 'JI', () . :~ ., 0.0:> 0.0:> 0.01 
~ .... .. ··---- -----~·---- ~---~-·-- -----· -···· .... -

Source: J.C.C. Design Manual for Hunoff Ano.lysis WC005_OUTDOOR_WORLD - 033



-------------------·TABU':. !0 
UNCONTROLLED NONPOINT POLLUTION LO.\D::.;~ !\:\TES: TOTAL PJIO<cPJIQRl.1S 

LAND USE 

ESTATE SINGLE FAMILY RESIDENTIAL 
A. 0.05 DU/Acre 
B. 0.10 DU/Acre 
C. 0.20 DU/Acre 

LARGE-LOT SINGLE FAMILY RESIDENTIAL 
A. 0.5 DU/ Acre 
B. 1.0 DU/Acre 
C. 2.0 D.U/ Acre 

PERCENT CLAY LOAM SILT LOAM 
IMPERVIOUSNESS SOILS SOILS 

1.5% 
3% 
6% 

9% 
12% 
18% 

0.3 
0.3 
0.4 

0.6 
0.9 
1.0 

0.3 
0.3 
0.4 

0.8 
0.9 
1.0 

MEDIUM DENSITY SINGLE FAMILY RESIDENTIAL 
· A. 3.0 DU/ Acre 

B. 4.0 DU/Acre 
C. 5.0-6.0 DU/Acre 

> TOWNHOUSE/GARDEM APT. RESIDENTIA t. 
• A. 6 DU/ Acre 

B. 8-10 DU/ Acre 
C. 10-20 DU/ Acre 

IMDUSTRIAL 
A. MEDIUM IMPERVIOUSNESS 
B. HIGH IMPERVIOUSNESS 

SUBURBAN SHOPPING CENTER 

CEMTRAL 8USH1ESS DISTRICT 

CROPLAND 
A. CONVENTlONAL TILLAGE 
B. MINIMUM TILLAGE 

COW PASTURE 

FOR~T .. 

IDLE LAND 

20% 
25% 
35% 

35% 
40% 
5096 

60% 
80% 

90% 

95% 

1% 
1% 

1% 

1% 

Source: J. C. C. Des ian t£nua l for RLmoff Ar1al vsis 

1.0 
1.1 
1.3 

1.6 
1.7 
La 

1.2 
1.4 

l.S 

'/..7 

4.9 
i.B 

0.5 

0.1 

0.'2 

1.0 
1.1 
1.3 

1.5 
1.6 
1.8 

1.2 
1.5 

1.6 

2.7 

4.2 
1.5 

o.s 

0.1 

0.2 

0.3 
0.3 
0.4 

0.8 
0.8 
v.9 

1.0 
1.1 
1.3 

1.-4 
1.5 
1.7 

1.2 
1.5 

1.6 

2.7 

J.5 
1.4. 

0.5 

0.1 

0.2 

SANDY LOAM 
SOILS 

0.2 
0.2 
0.3 

0.5 
0.6 
0.7 

.0.8 
0.9 
1.1 

1.2 
1.5 
1.7 

1.2 
1.4 

1.6 

2.7 

2.3 
1.1 

0.3 

0.1 

0.1 ... , .. '. --·-·---- ···-- ·- -···· 
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TABlE 11 

UNCONTROllED IOUlJI'ANT LOADING SUMMARY 

Sediment (Tons/Ac/Yr) Fhosphorus (I.bs/Ac/Yr) 

Pre-Development Corrlition: 

Basin Identifier 

Pond 1 

Basin 2 

land Use 

50% Woodlarrls 

50% 2.D.U. 

100% Woodlarrls 

Sediment 

Rate Amount 

.o"f 4 ~ 9. 965 ~=J;;b . 

• \S 

oct5' 

o__..m ~ 
~o3<; ,.()815 

Basin 3 100% Woodlarrls .(};01 0. 034 

Total 

Post-development Condition: 

Basin Identifier land Use 

• 35 'A. .o~ 
Pond 1 40% Woodlarrls 

60% 2.D.U 
,Co'![ x' '!~/ 

' 
• O~<>l< 

Basin 2 50% Woodlarrls 

50% 2.D.U • 
• l S"'>' 

Basin 3 50% Woodlarrls 

50% 2.D.U. 

Total 

.o3> ,\\q 

~·Tons 

2.J...( lJ fM5 

Sediment 

Rate Amount 

.\12..)( 
-2-'-

0.07 ~ 

, \05 .Z.4r 
0.065 ~ 

,.10s . 1" 
0.065 ~r 

3.2 2. 
~·Tons 

- 22 -

Fhosphorus 

Rate Amount 

.c;{ 12.1 
.cY.4 I ~ 

~lx,S 
,. 

'.v )'. 5 

0.1 0.25 

0.1 

Fhosphorus 

Rate Amount 

1.,. 15 ~ ."ix.~)= .&2 kclct:; 
·~· . 

0.46 I __l.0-.--81. 

I l"t. (., 

I 
0.4Yf 1.0 ./' 

.1+.7 
I 
I 

0.4vl 1.36 ~ 

i to.1 
~I.bs 
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Introduction 

studies in the development of pollution and runoff control practices have 

addressed various control methodologies for water quality management. '!he 

state Water Control Board Best Management Practices Handbook contains a 

collection of practices that have been detennined to have the greatest 

potential for application in Vil:ginia. 'lhese practices deal with aspects of 

water quality, runoff voltnne and discharge control. Certain practices rely 

on physical structures and involve establishment arxi maintenance of 

vegetative controls. '!he practices contained in the IMP Handbook have been 

divided into three basic categories each representing different control 

methodologies. '!heir characteristics are described as follc:MS: 

A. Source Controls are nonstnlctural measures that control nonpoint 

pollution by reducing the generation arxi accumulation of potential runoff 

contaminants at or near their source. Examples are solid waste 

collections arxi disposal, fertilizer management activities, 

street-parking lot sweeping arxi roadway design utilizing grassed 

drainage channels. 

B. Runoff Controls are multipurpose structural measures that reduce the 

voltnne arxi rate of runoff arxi associated nonpoint pollutant loading by 

diverting stonrMater to detention storage and the soil profile where 

pollutant loading by diverting stonrMater to detention storage and the 

soil profile where pollutant removal can occur through natural physical 

and biological processes. Examples are detention linprovements and 

grassed waterways. 

C. Collection and Treatment are stnlctural measures involving area-wide 

municipal and site specific stonnwater collection and treatment 

applications. 

- 24 -
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In addition to these control categories, minimum statewide starrlards for 

erosion ar.rl sediment control practices have been established by the Virginia 

Soil and Water Conservation Connnission and are contained. in the Virginia 

Erosion ar.rl Sediment Control Handbook. '!he Harrll:x::>ok contains minimum design 

criteria, starrlards, and specifications for thirty-four conservation 

practices. 'Ihese practices account for perimeter control, slope protection, 

sediment trapping, drainageway and stream protection, terrporary 

stabilization, and pennanent stabilization. Janes City County has adopted 

the minimum statewide standards for c::onpliance of any development related 

land disturbing activity. Additionally, any such activity cannot commence 

without an approved erosion and sediment control plan for that activity. '!he 

purpose of the plan and control measures is to preclude the transport offsite 

of all waterborne sediments resulting from construction activities. Appendix 

B contains specific erosion control measures required by James City County to 

be noted on all site inprovement construction plans requiring a land 

disturbing pennit. 

Control Practices 

Practices in the described categories, in addition to basic erosion 

and sediment control, are applicable to the overall OUtdoor World Project. 

'!he prim:u:y measure for runoff control and pollutant mitigation will be the 

proposed stormvater detention .i.np:>undrnents. 'Ihese facilities will provide a 

highly effective approach to control urban runoff quality while providing 

flood control by retaining, buffering, and attenuating flCMS. 'Ibis is due to 

the detention of flcm long enough for removal of pollutants by physical 

andjor biolCXJical processes occurring. 

Characterization of Detention Basins 

'!he mechanisms controlling pollutant removal in detention facilities are 

c::onplex ar.rl numerous. '!he more significant mechanisms include biological 

- 25 -
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stabilization, settling, artificial drawdawn arrl infiltration. Most of 

these factors can be related to the concept of detention time. Detention 

time is the time a parcel of water spends in the basin or pond. '!he 

mechanisms controlling pollutant removal, mentioned, are affected by or 

affect detention time. 

Particle settling is affected. by detention time as is biological 

stabilization. outlet structures can be designed to achieve various 

detention times by varing stage-discharge relationships based on hydraulic 

capacities of the outlet structures. Detention time is the primary indicator 

of pollution control capability. Factors that control this time parameter 

are outlet structure characteristics and basin geometry. Varying these 

factors will produce different overall control levels which can be measured 

directly. To compute detention time and time series runoff response, a 

computer simulation rrodel is necessary because of its predictive value. It 

is also a realistic assumption for stormwater detention facilities to 

experience little or no tw::bulence. Completely mixed stormwater detention is 

an anomoly when one considers that a major pollutant removal mechanism is 

particle settling, therefore detention time is usually corrputed under steady 

state condition. 

Detention basins utilizing this design concept have been shown to be capable 

of highly effective perfo:nnance in w::ban runoff application. In addition to 

removal of particulate fonns of pollutants by sedimentation, detention 

basins exhibit substantial reductions in nutrients. 

'!his is attributed to biological processes which are pe:nnitted to proceed in 

the pennanent water pool of a wet detention basin. A wet basin is one which 

maintains a pennanent pool level with additional storage capacity for runoff 

storage during sto:rns. Perfonnance improves with detention basin size 

relative to contributing catchment area and the magnitude of the runoff 

processed. 

- 26 -
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'Ihe primary design strategy for UJ:ban ponds controlling nonpoint source 

pollution is to maximize the detention time of captured runoff. According 

to the IMP Handbook, it is believed that basin dra'Y.tiawn times in excess of 

30-40 hours will result in significant pollutant rerocwal. It should be noted 

that if the basin is used to reirDVe pollutants, the water quality within the 

basin itself will be lavered., thus reduci.rg the applicability for such uses 

as water supply, recreation and aesthetics. Appendix C contains the design 

criteria for detention basins as set forth in the design manual for runoff 

analysis. 

Depe.nding- of the detention basin design, dawnstream water quality may be 

improved for the follc:Mi.rg reasons: 

1. Sediment and particulate pollutants settle out and are trapped. 

2. I::elayed release of runoff stretches out the loading of the receiving 

stream and reduces the first flush or shock loading effects by 

runoff-borne sediments. 

3. Decreased runoff release rate reduces stream channel erosion and 

subsequent sediment pollution. 

4. D:Mnstream pollution by litter and debris is reduced to the extent 

such pollutants are trapped within the i.np::>undment. 

Sedimentation Processes 

In order to apply sedimentation theory to the stormwater detention 

iirg;x:>urxDnents, it is necessary to assure that the facility operates like an 

idealized continuous flav settling basin in which the follc:Ming conditions 

are met: (1) the direction of flav is horizontal and the velocity is unifonn 

in all parts of the settling zone; (2) the Concentration of suspended 

particles of each size is the same at all points in the vertical 

cross-section at the inlet end of the basin; and (3) a particle is removed 

when it reaches the bottan of the basin. If all these conditions are 

satisfied in the detention basin, the theoretical detention time for each 
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sed i m:mt particle enteri..n:"J the basin will be equivalent to the incremental 

storage volmnes divided by the design outflow rates. A discrete particle's 

ability to settle out in the detention basin depends upon whether or not its 

settli..n:"J velocity is high enough to produce deposition within the specified 

detention time. 'Ihe smallest velocity which can produce one hundred percent 

reJroVa1. in the idealized settli..n:"J basin with a particular detention time is 

knc:Mn as the "design settli..n:"J velocity" and is equivalent to either the 

basin's settling zone divided by the detention time or the basin's outflow 

rate divided by its surface area. Discrete particles with a settling 

velocity greater than or equal to the design settling velocity will exhibit 

one hurrlred percent removal rates while only a portion of the particles with 

settli..n:"J velocities less than the design value will be removed based on the 

proportion removed equivalent to the ratio of the particle's settling 

velocity to the design settling velocity. 'Iherefore, the critical parameter 

for characterizi..n:"J sediment trap efficiency is the particle size associated 

with the basin's design velocity. 

SUmmary 

It is anticipated that a minimum 75% effectiveness for removal of sediment 

and pollutant loading will be obtained with the detention ponds. 'Ihe net 

projected loading would be 0. 50 tons per year for sediment and 3. 3 lbs. per 

year for phosphorus. Additional measures shall be employed during the 

construction phases and final stabilization procedures as previously cited in 

this report to control erosion and sedimentation. 

']be .. <ietentia1 basins 2 and 3 will be .constructed· as ·t:ell\fiOZaJ!Y ~ ·~ 

aa ~· in the Virginia Erosion ard Sedilftentation ControJ. .. ~·aJ"'i.. 

James City County Design Criteria and each shall precede the development of 

its watershed area. It is anticipated that these ternporacy sediment traps 

will be turned into pennanent stonnwater management facilities at the 

catpletion of all construction in each section. At that time, the desigp 

criteria for the pennanent basins shall be established and necessary changes 
~~...----~,, ,,~-·""'"•-·~----"'"-~~-~---·----~--·---~··••-..--e•-'"-·"-·"~ • "" 

- 28 -
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made to upgrade the temporary basins to~~ facilities. Existing Pond 

#1 will utilize the existing controls that are already in place with the 

inprovements to be made to the outfall discharge area at the receiving 

stream. 

- 29 -
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EXISTING POND 111--PRE-DEVELOPMENT 

INPUT DESiqN DATA 

I' 
I 

DESIGN STORM FOR ANALYSIS = 2 YEAR 
DRAINAGE AREA·(ACRES> = 23.5· 

I AVERAGE SLOPE OF DRAINAGE AREA (%) = 
HYDRAULIC LENGTH CFT> = 1200 
IMPERVIOUS·SURFACE <X> = 15 

I HYDRAULIC LENGTH MODIFIED C%> ~ 10 
COMPOSITE CURVE NUMBER = 71 
SLOPE ADJUSTMENT FACTOR= ·1.13 I PONDING ADJUSTMENT FACTOR = .95 

7 

RESULTS OF HYDRAULIC CALCULATIONS 
<SCS TR-55 & TP-149 PROCEDURES> 

I -,;:;TERSHED LAG ADJUSTED ( II"1PER. AHEAS 8< CHAN. lr'1PRO'v'.) IS 
TIME OF CONCENTRATION ADJUSTED IS .251 HOURS I THE PEAK DISCHARGE FROM THIS WATERSHED IS 28 C.F.S. 

I 
I 
I 

; : 

STORMiFOR ANALYSIS- 10 YEAR 
: :: ; T Plf:;;F~i~ U:iCRE~~) ""' 2:.:::. 5 
: : > :::L..DF·E OF m-;:pJ! NPtGE t~REA C~ l c.-:: 7 
, 1. ! J -~: LENGTH ( FT) c.-:: 1200 
. << ~: LLJS SURFPtCE \% > == 15 

: c: ,·:UL l. C LENGTH MOD IF I ED < i:) -- 10 

I 
(:]f'i:\JS.LTF:~ CU~IJE NUi•"IBEFi = 71 
S~OrE ADJUSTMENT FACTOR= 1.13 
FJNJING ADJU~TMENT FACTOR- .95 

I 
1: : 
I· : 

:\_ ! . : :; OF I'11YDRf1UL I c 
·• '!C ·:; TFi--·5$ 1 ~t. TP·-149 

i i 
; 

CALCULATIONS 
PRCJCEDUF~E!:! > 

I ~-;~,T:.l\~:HED LAG ADJUSTED <IMPER. AREAS 81. CHAN. II'1PROV.) IS 
·; Ir·~•c: ex· CONCENTRATION ADJUSTED IS . 251 HOURS 

I 
I 
I 
I 
I 

T '-iE F'E: :,f< DISCHARGE FROt·1 THIS l..JATERSHED IS 77 C. F. S. 

_; 

. 151 

HDURS 

HOURS 

f 
; 
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POST-DEVELOPMENT 
.JUT DOOR WORLD CAI\PGROUND EX I STl NG POND II 

INPUT DESIGN DATA j, ; 
l i 
I' : 

OESI6~! STORH FOR ANALXSIS = 2 YEAR 
DRLi~ .lE >:REA liiCRESl := 23.5 · 
~YH::;3~ SLOPE OF DRAINAGE AREA (1) = 7 
KYOi,;;LL!C LEilGTH !FT) ;= 1200 
i~.PHi\'IOUS SURFACE m' = 2Q 
';JD: ::Ul.IC LEHSTH HOD I FlED !ll = 10 
,Q;>\! _~;; tn: CURVE NU~BE~ = 77 
SLOrE ~DJUSTHENT FACTOR= 1.13 

}:iL! ::3 ;,QJUSTHENT FACTOR = • 95 
i. I 
' I 

F:~.3uLTS OF HYDRAULIC CALCULATIONS 
,j:S TR-55 ~ TP-149 PROCEDURES! 

~ATERSHED LAG ADJUSTED (II\PER. AREAS ~CHAN. i~PROV.J IS 
Tim: OF COI;CEtHRATION ADJUSTED lS .209 HOURS 
_~iiE ~:r :~~ __ :~1 SCHAF:GE FROM THIS WATERSHED IS 44 C. F. S. 

c.:: ~c,:_L~HING ARE TiME HICREKENTS AND- ORDINATES OF iHE 
!~FLOW HYDR06RAPH 

t . __ ·;Jf: .. :. (C IF~ s.) 

.05 1.176 

.1 ~.117 

.15 9.998999 

.2 

.35 
l 

.'t 

.551 

.601 

.651 

.701 

17.65 
26.731 
35.796 
43.525 
44.446 
38.571 
26.547 
16.288 
8.219 
2.703 
0 

~ . . ~ . ! . . \ ~ 

'l~ :j~~· ;· .. ~~~~~ ·; 
.: .. ' 

:; . . 

. ,_ ~. ., ... 
I : '• 

.·. 'i, ':-· ·' 

. :LJ~~~!i~:::::. 

. ' - ;:~~- ;:.: ·.- . 

'~. : 

.125 HOURS 

STAGE DISCHARGE STORAGE 
!FTJ tCFSJ tCFl 

0 (J 0 
! 13.4 2130(1 

t 2 14.5 46600 
., 15.5 76300 ., 
.) 

4 16.4 110800 ' THE FOLLOWING ARE TIME INCREMENTS AND ORDINATES OF THE 
OUTFLOW HYDOGRAPH 

!HOURS! (C.F.S. l 
0.000 0.063 
0.050 0.340 
0.100 I. 061 
0.150 2.430 
1), 200 4.550 
9:%~~ 101~}~ 

iJ.350 13.475 
i), 400 13.693 
0. 4:10 13.841 
0.500 13.900 
0.551 13.887 
(1.601 13.821 
0.651 1::..724 
0.701 13.617 
0.751 13.510 
(;,8(11 13.405 
0.851 12.031 
0.901 10.741 
0.951 9.589 
1. OOi 8.560 
l. 051 7.642 
1.101 6.822 
!. !51 6.090 
1.201 5.437 
1.251 4.854 
1.3(11 4.333 
1. 351 3.868 
1. 401 3.453 
l. 451 3.083 
!.501 2.752 
!. 551 2.457 
1.602 2.193 
1.652 1. 958 
1.702 1.748 
J. 752 1. 561 
1.802 1.393 
1.852 I. 244 
1.902 1.110 

KAXIHUK OUTFLOW IS 14 C.F.S • 
~AXIHUK STAGE IS 1.545455 FT. 
KAXII'IUK STORAGE IS 35100 CUBIC FEET 
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:'.;~DOL:": IIGRLD CAMPGROUND EXISTINS POND i1 

' INF'I.!T OESI6H DATA \> \ 

I j£Si61' STORM FOR ANALYSIS = 10 YEAR 
,•Ri':!Ni' :E ;1RE~. !ACRES! i= : 23.5 
;VERAGE ;~UFE DF DRAINA6~ AREA .. <tl = 7 

I :~Yr:RAUL.iC LEiiGlH (FT) ~ ', 1200 . 
. r.FERV ;o:JS SURFACE (l) ·=' 20 
~Y&R~ULiC LENGTH MODIFIED {XI ~ !0 

I 
Cr.?OS; TE CLR1iE NUMBER = 77 

:;~C:PE ;,0JUE:1KfiiT FACTOR = 1.13 
f"O:-iiilNo ADjLSThENT FACTOR = .'i'S 

I RESULTS OF HYDRAULIC CALCULATIONS 
(SCS TR-55 & TP-149 PROCEDURES! 

I WATERSHED LAS ADJUSTED liMPER. AREAS & CHAN. IHPROV.l IS .125 HOURS 
f!ME OF CONCENTRATION ADJUSTED IS .209 HOURS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

iHE PEAK DISCHARGE FROM THIS HATERSHED IS 101 C.F.S. 

~E FOLLOWIN5 ARE TIME INCREMENTS AND ORDINATES OF THE 
INFLOW HYDROGRAPH 

,:,t;RSl 

J5 

15 
'• 
-~,c: 

,L~ 

7C 
-)J 

'c 
·~ 

.~51 

,.!)! 

.651 
101 

0.0 
!C.F.S.l 

3.32 
11.367 
2b.832 
45.7 
66.709 
86.152 
10 l. 27 
100.864 
85.961 
58.505 
35.5 
17.725 
s. 771 
0 

.. ~:..: _ .... _ ~- ~ _,. 

'. 

'·\ 

" ..,. 

. -.-· .. 
:- . 

__ ....... 

STASE I>ISCHAR6E STORAGE 
(FT) lCFSl iCF) 

0 0 0 
1 13.4 21300 
2 14.5 4b600 
.,. 15.5 76300 .J 

4 16.4 110800 

TH£ FOLLOWING ARE TIME INCREMENTS AND ORDINATES OF THE 
OUTFLOW HYDOSRAPH 

(HOURS I (C.F.S.l 
0.000 0.178 
0.050 0.947 
0.100 2.894 
0.!50 6.474 
0.200 11.808 
8:5M n~4~~ 

0.350 14.956 
0.400 15.430 
0.450 p: 'TI'j 

.. J. I iL 

0.500 [5.859 
0.551 15.910 
1), 601 15.890 
0. 651 15.829 
0.701 15.755 
0.75i 15.681 
0.801 15.607 
0.851 15.534 
0.901 15.450 
0.951 15.357 
1.001 15.264 
I. 051 15.172 
1.101 15.080 
1.151 14.989 
1.201 14.898 
1.251 14.808 
1. 301 14.718 
1. 351 14.629 
1. 401 14.541 
1. 451 14.439 
1. 501 14.327 
1. 551 14.215 
1. b02 14.104 
l. 652 13.994 
1. 702 13.885 
1.752 13.77b 
1.802 13.669 
1.852 13.562 
1.902 13.456 

KAXIMUK OUTFLOW lS 16 C.F.S. 
KAXIHUK. STAGE IS 3.555556 FT. 
KAXIMUK STORAGE IS 95466 CUBIC FEET 
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1' I POST -DEVELOPMENT; i ' ' 

OUTDOOR WORLD CAMPGROUND - EXISTING POND 11 

II IHPUT DESIGN DATA 

uESIGN STORH FOR ANALYSIS = 100 YEAR 

II uRAIHAGE AREA <ACRES! = '23. 5 ' 
riVERAGE SLOPE OF DRAINAGE AREA <tl = 7 
iiYDf!AULIC LEHGTH !FTl = 1200 . 

I lHPERVJOUS SURFACE iZI = 20 : 
;iiDRAULIC '_ENGTH IIODJFIED (X) -,.. 10 
.:QKPOSITE CURVE NUIIBER :: 17 
3LOPE ADJVSHIENT FACTOR = 1-.13 I '01WIN6 AiiJUSTMENT FACTOR.= • 95 

RESULTS OF HYDRAULIC CALCULATIONS II (SCS TR-55 " TP-149 PROCEDURES! 

.~TERSHED LAS ADJUSTED !IHPER. AREAS~ CHAN. IHPROV.l IS .125 HOURS 

II IliE OF CONCENTRATION ADJUSTED IS .209 HOURS 
_:iE PEAK DISCHARGE FROK THIS WATERSHED IS 163 C.F.S. 

II lt FOLLOWING ARE liKE INCREMENTS AND ORDINATES OF THE 
INFLOW HYDROGRAPH 

.i 

11 -: .. 

I 
II 
I 
II 
II 

!C.F.S.l 

5. 746 
19.512 
45.58~ 

76.59 
110.201 
H0.258 
162.578 
160.203 
135.46 
91.734 
55.391 
27.527 
8.923001 
0 

,. ,. 

,. 
~· ·:. '·. 

.. . . 
. ~~i. .: . . ·-

STAGE DISCHARGE STORAGE 
(FT) !CFSl (CFl 

0 0 0 
4· 16.4 110BOO 
5 
6 

17.4 150300 
1B.4 196900 

THE FOLLOWING ARE TIHE INCREHENTS AND ORDINATES OF THE 
OUTFLOW HYDOSRAPH 

!HOURS I IC.F.S.l 
0.000 0.076 
0.050 0.406 
0.100 1. 252 
0.150 2.827 
0. 200 5.210 
0.250 8.369 
0.300 12. 133 
0.350 16.06i 
0.400 16.941 
0.450 17.381 
0.500 t 7. 6(\i 
0.551 i7. 693 
0.601 D.695 
0.651 17.644 
(l, 701 17.576 
0.751 17.508 
0.801 17.440 
0.851 17. 36B 
0.901 17.289 
0.951 17.210 
1.001 17. 132 
1.051 17.054 
1. !01 16.976 

1.151 16.899 
1. 201 16.822 
1.251 16.746 
1.301 16.670 
1. 351 16.594 
1.401 16.518 
1.451 16.443 
t. 501 . 16.216 
1. 551 15.789 
1.602 15.374 
1.652 14.969 
1.702 14.575 
1.752 14.191 
1.802 13.818 
1.852 13.454 
1. 902 13.100 

IIAXIHUH OUTFLOW IS 17.7 C.F.S. 
KAXIHU" STAGE IS 5.300001 FT. 
IIAXIHUH STORASE ~S 164250 CUBIC FEET 
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~ CITY <XXJNl'Y 
Erosion and Sediment Control Notes 

The purpose of the erosion control measures shown on these plans shall be to 
preclude the transport of all waterborne sediments resulting from construction 
activities from entering onto adjacent properties or State waters. If field 
inspection reveals the inadequacy of the plan to confine sediment to the 
project site, appropriate modifications wi 11 be made to correct any plan 
deficiencies. · 

1. All erosion and sediment control measures shall be installed and 
maintained in accordance with the •virginia Erosion and Sediment Control 
Handbook 11

• The contractor shall be thoroughly familiar with all 
applicable measures contained therein which may be pertinent to this 
project. 

2. All points of construction ingress and egress shall be protected by a 
temporary construction entranc.e to prevent tracking. of mud onto public 
right-of-ways. An entrance permit from VOH~T is required prior to any 
construction activities within State right-of-ways. 

3. Sediment basins and traps, perimeter dikes, sediment barriers and other 
measures intended to trap sediment on-site must be constructed as a first 
step in grading and be made functional before upslope land disturbance 
takes place. Earthen structures such as dams, dikes, and diversions must 
be seeded and mulched within 15 days of installation. An on-site 
pre-construction meeting will be held between the Department of Public 
Works and the contractor to identify those measures to be initia1ly 
installed. 

4. Maintenance of all erosion and sediment control measures shall be 
accomplished in accordance with the •virginia Erosion and Sediment 
Control Handbook•. Maintenance will include the repair of measures 
damaged by any subcontractor including those· of the public utility 
compan1 es. At the pre-construction meeting, the contractor wi 11 supply 
Public Works with the name of the individual who will be responsible for 
ensuring maintenance of installed measures on a daily basis. 

5. Surface flows. over cut and fill slopes shall be controlled by either 
redirecting flows from transversing the slopes or by installing 
mechanical devices to safely lower water downslope without causing 
erosion. A temporary fill diversion (Std. & Spec. 1.16) shall be 
installed prior to the end of each working day .. 

6. 

7. 

Sediment control measures may require minor field adjustments at time of f 
construction to insure their intended purpose is accomplished. 
Department of Public Works approval will be required for other deviations • 
from the approved plans. • 

The contractor shall strip and pile topsoil at the locations shown on 
this plan or as directed by the engineer. Silt fence shall be placed at 
the toe of the stockpile after stripping of topsoil is complete. 

.• 
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8. The contractor shall complete drainage facilities within 30 days 
following completion of rough gradii1g at any point within the project. 
The installation of drainage facilities shall talce precedence over all 
underground utilities. Outfall ditches from drainage structures shall be 
stabilized immediately after construction of same. This includes 
installation of erosion control stone where required. Any drainage 
outfalls required for a street must be completed before street grading 
·begins., 

9. Permanent or temporary soil stabilization must be applied to all denuded 
areas within 15 days after final grade is reached on any portion of the 
site. Soil stabilization must also be applied to denuded areas which may 
not be at final .grade but will remain dormant (undisturbed) for longer 
than 30 days. Soil stabilization measures i_nclude vegetative 
establishment, mulching and the early application of gravel base material 
on areas to be paved. 

10. No more than 300' of sanitary sewer, storm sewer, or waterlines are to be 
open at one time. Following insta·llation of any portion of these items, 
all disturbed areas are to be immediately stabilized (i.e., the same day). 

11. If disturbed area stabilization is to be accomplished during the months 
of December, January, or February, stabilization shall consist of 
mulching in accordance with Specification 1.75. Seeding will then take 
place as soon as the season permits. 

12. The term Seeding, Final Vegetative Cover or Stabilization, on this plan 
shall mean the successful germination and establishment of a stable grass 
cover from a properly prepared seedbed containing the specified amounts 
of seed, lime, and fertilizer in accordance with Specification 1.66, 
Permanent Seeding. Irrigation shall be required as necessary to ensure 
establishment of grass cover. 

13. All slopes steeper than 3:1 shall require the use of erosion control 
b.lanX.ets such as excelsior blankets to aid in the estabhshment of a 
v~getative cover. Installation shall be in accordance with Specification 
1.75, Mulching and Manufacturer's Instructions. 

'14. Inlet protection in accordance with Specification 1.08 shall be provided 
for all storm drain inlets as soon as practical following construction of 
same. 

15~ Temporary liners,· such as polyethylene sheets, shall be provided for all 
paved ditches until the permanent concrete liner is installed. 

16. Ppved ditches shall be required wherever erosion is evident. Particular 
a~tention shall be paid to those areas where grades exceed 3%. 

17. Temporary erosion control measures are not to be removed until all 
disturbed areas are stabilized. After stabilization is complete, all 
measures shall be removed within 30 days. Trapped sediment shall be 
spread and seeded. 

-· 

t 
; 
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18. Off-s1te waste or borrow areas shall be approved by James City County 
prior to the import of any borrow or export of any waste to or from the 
project s1te. 

DC/bkh 
2480c 

! 
l 

' . ! 
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DBTIOfTIO K BASINS 

Oe51gn Criteria: The primary design strategy !or this purpose is to maximize the 
&tendon time ot captW'ed rune!!. Detention basins shall have permanent pools 
with a minimum water storage capacity of 1.0 inch or rune!! based upon the 
Impervious areas o! the site. This storage would be in addition to the storage 
volume needed to control the pre-development 2-year storm. Sediment stora~e 
shall also be provided. Other design criteria are as follows: 

1. A minimum length to width ratlo ln the pond or at least 2:1 shall be 
provided. 

2. Water tolerant species of vegetative cover for pond surfaces should be 
provided. These plantings maintain high infiltration rates, break up the soil 
profile tor filtration and aid decomposition of settled particles during the 
drying cycle, and thus prevent resll!pension of settled pollutants. Forage 
and (odder crops, such as reed canary grass, fescue, perennial rye, orchard 
gra..ss, and bermuda iJ'a.ss can be used successfully to treat large amounts or 
runo!t, and are tolerant o! variations in water quality. 

3. At inflow poinu to the ponds use energy dissipaters, such as ri~ap, tC\ 

disperse a.nd slow down now in the upstream end o! the basin, thereb~· 
promoting settling and minimizing resuspension o! settled polluta.n:s. 
Designers ma~; want to consider channelizing now from incoming pipes to 
the upstream end o! the pond in order to maximize the travel time throug:-t 
the pond. · 

4. Outl~t controb shall be sized to release water at pr~evelopment or lesse!"' 
runo!C rates, to the permanent poll elevation, based on the 2-year storr:"' .. 
Detention basins shall designed in accordance with Chapter 5, pages 41-5~ 
of the 1980 YlRGINIA EROSION AND SEDIMENT COKTROL HASDBOO~. 
Drain down times oC JG-40 hours are recommended. 

5. A concrete pad is recommended at the base o! the outlet riser for stabili!.:_.r 
and ease of maintenance. 

6. Probable quantities or seciment from the drainage area should be 
estimated for the expected life or the pond taking into consideration rut~e 
development trends. The structure should include capacity for sedimer. t 
storage and provisions for periodic sediment removal i! necessary. 

1. Provisions !hould be made for completely draining wet ponds to al!c -.-. 
periodic cleaning, inspection and maintenance. Drain facilities may ~ en 
integral part of the now control structure or a separate structure. 

8. Ponds which are generally acces3ible to populated areas should incorporE. ~e 
all possible sa!ety precautions. Steep side slopes at the perimeter shot.,;ld 
be avoided and dangerous outlet facilities should be protected by enclosure-. 
Warning signs should be utilized wherever appropriate. . 

9. A permanent easement at least 15 feet In width should be provided around 
the perimeter o( an Impoundment to allow for maintenance and to provide 
a buffer from encroachment. The easement should be measured from the 
maximum elevation of the storage pool. An easement also must be 
provided lor access to the _impoundment location. 
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10. The water depth at the perimeter of a storage pool should be limited to 
that which is safe tor children. Re~tructlon of access (fence, walls, etc.) 
may be a considers tion It land availability dictates. 

11. The ~dde slopes tor grassed areas should not be steeper tha:'l 1 on 3 to 
facilitate maintenance and reduce safety hazards. 

12. Control devices which are subject to theft or vandalism should be 
adequately protected. 

13. Control and removal ot debris both In the storage structure and in all inlet 
or outlet devices should be a design consideration. 

14. Construction specifications should call for quality materials and 
workmanship to promote the durability and long life o! the facility as wea 
u physical appeara.nce. 

Maintenance: Maintenance ls o! primary importance if urban impoundments are 
to continue to function a.s originally designed. Following is a list o! maintenanc..:: 
considerations: · 

1. Shoreline deterioration is a major problem of ponds. It can be prevented~:: 
proper cesign and construction. This requires proper bank slopes and m~y 
require the use of protective linings such as rip-rap, concrete, etc. 

2. Sediment accumUlation ls another problem affecting detention ponC.-5. 
Design requires either a programmed sediment removal plan or a desib:1 
that allows !or storage o! sediment over" the design life o! the detenthn 
facility. 

3. Pipe Inlets should be inspected a!ter each storm, and accumulated cehr~s 
and sediment should be removed. 

•· Pipe outlets should be inspected after each storm to determine whet~c::
outflow is causing erosion. Wherever such erosion is detected, e!!ective 
measures should be taken to stabilize and protect the atfecte<i area. 

. 
5. Trees shall be kept orr of the dam and eme~ency spillway. areo..s. 

Vegetation should be maintained for critical area stabiliz.a tion a..s speci(i-.>·.: 
in vegetative practices contained in the 1980 VlRGINIA EROSION .A.K7" 
SEOlMENT CONTROL HANDBOOK. 

6. All permanent Impoundments should be inspected periodically by quali(i.~-·~ 
persons to insure that they remain structurally sound and mechanicn::y 
etticient. All impoundments should be inspected !allowing major storms. 

...-'. 
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Created By: 

we PRINTED ON: WATERSHED 

BMPIDNO 005 Friday, March 12, 2010 
PLAN NO 

TAX PARCEL 

PIN NO 

CONSTRUCTION DATE 

SP-69-89 

(13-4)(1-1 0) 
12:47:46 PM 

13401000010 
································· 

6/21/19901 

PROJECT NAME Outdoor World Acquisition Corp. 

FACILITY LOCATION 4301 Rochambeau Drive 

CITY.STATE Williamsburg, VA 

CURRENT OWNER Outdoor World Acquisition Corp 

OWNER ADDRESS P.O. Box 447 

OWNER ADDRESS 2 

CITY .STATE-ZIP CODE· Bushkill, PA 18324 

OWNER PHONE 

MAINT AGREEMENT No 

EMERG ACTION PLAN No 

GetLastBMP No Return to Menu 

MAINTENANCE PLAN No 

SITE AREA acre 57.41 

LAND USE COMM 

old BMPTYP oryPan<:l · 
JCCBMPCODE 

POINT VALUE 6 

SVC DRAIN AREA acres 23.5 

CTRL STRUC DESC Riser Pipe 

CTRL STRUC SIZE inches 8 

OTL T BARRL DESC 

OTL T BARRL SIZE inch 

EMERG SPILLWAY 

DESIGN HW ELEV 

PERM POOL ELEV 

2-YR OUTFLOW cfs 

10-YR OUTFLOW cfs 

RECDRAWING 

CMP 

No 

58.3 

53 

18 

44.00 

101.00 

No 

SERVICE AREA DESCRI FUTURE DEV. SERVO. BY 2 BASINS 

IMPERV AREA acres CONSTR CERTIF No 

RECVSTREAM WARE CK. TRIB. 

EXT DET -WQ-CTRL 

WTR QUAL VOL acre·ft 

CHAN PROT CTRL 

CHAN PROT VOL acre-ft 

No 

SW/FLOOD CONTROL No 

GEOTECH REPORT. No 

Additional Comments: 

0.8 

0 

LAST INSP DATE .11128/2001 jlnspected by: 

.INTERNAL RATING 2 
.•••••••••••••• ! 

MISC/COMMENTS 
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